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INTRODUCTORY OVERVIEW
The Institut de Ciències del Mar (ICM) [Institute of Marine Sciences], a Institute belonging to the Spanish Council for
Scientific Research (CSIC) is a multidisciplinary centre for the study of the seas and oceans and is involved in research in
Mediterranean, Atlantic, Pacific, and Antarctic areas.  To that end it has been organized around three departments: Oceanog-
raphy and Marine Biology, Marine Geology and Physical Oceanography, and Renewable Resources and a number of sup-
port units [Chemical analysis, Electron microscopy, Computer centre, Graphics and design service, Biological Collections
(with 6 000 specimens catalogued), Library (containing 5 000 volumes and 1 200 periodicals), and an Oceanographic Ves-
sels Unit]. The Institute runs an Oceanographic Research Ship, the R/V GARCÍA DEL CID, 37 m in length, providing ser-
vices for oceanographers and researchers from different Spanish Institutes. The Oceanographic Vessels Unit also manages
the scientific equipment assigned to the Oceanographic Research Ship R/V HESPÉRIDES, 80 m in length, funded by the
Comisión Interministerial de Ciencia y Tecnología (Interministerial Commission for Science and Technology) and operated
by the Spanish Navy. The ICM also manages the logistics of the Spanish Antarctic Base under the auspices of the Comisión
Interministerial de Ciencia y Tecnología.  Since 1955 the ICM has published the quarterly journal Scientia Marina (with the
collaboration of the CIIRC since 1996), which also publishes a series of monographs on topics in marine science.
The Instituto de Ciencias del Mar currently has a staff of 160 (30 permanent staff scientists, 65 contract researchers
and grant holders, 41 technicians, and 24 administrative and general service personnel). In the period 1995-1996 35 out-
side guest scientists also worked at the Institute for varying lengths of time.
The annual budget is about 875 million pesetas (1995 figures), including outside funding for research projects (250
million pesetas) and equipment procurement (175 million pesetas).
Most ICM projects are multidisciplinary in nature, with participation by research personnel from more than one depart-
ment (projects are listed in subsequent sections according to the department of the Head Scientist) or from other research
centres in Spain, the European Union, or other countries around the world. The ICM maintains international relations with
16 countries (70 centres) through joint projects and/or personnel exchanges and has two cooperation agreements, one with
the Alfred Wegener Institüt für Polar- und Meeresforschung and another with several national and international institutions,
within the framework of an European Associated Laboratory for Marine Science.  In addition, the ICM is a member of two
networks in Catalonia, one focusing on coastal and littoral resources and another on aquaculture, which link together dif-
ferent institutions to consider topics of broad general interest. During the period 1995-1996 the ICM participated in a total
of 27 international projects, 28 national projects, and 42 oceanographic surveys, culminating in the completion of 10 Ph.D.
theses and 264 publications.
HISTORICAL OVERVIEW
(Prepared by Dr. J. Castellví)
Interest in marine biology arose at the Faculty of Sciences at the University of Barcelona, the only Spanish university with
a Natural Sciences Section in the 1940s. Promoted enthusiastically by Professor Francisco García del Cid, Director of the Insti-
tute of Applied Biology (CSIC), work on marine topics culminated in the creation of the Marine Biology Section in 1949. 
The natural impetus of scientists working in the field and the needs of the authorities soon made it plain that there
was a call for researchers in the area of marine science.  The first step was a course taught jointly at the University of
Barcelona and  in the town of Blanes, at facilities of the Botanical Garden, loaned by Mr. Carlos Faust. Fishermen from
the town made their vessels available for sampling and practical exercises by students.
The first researchers worked at very basic laboratories located in Barcelona, Blanes, Castellón, and Vinaroz. In 1951
studies began off the coast of Galicia, with the centre of activities in Vigo. In view of the trajectory of the Marine Biol-
ogy Section, the CSIC (Spain’s Council for Scientific Research) decided to establish an independent Institute with its
seat in Barcelona, the Instituto de Investigaciones Pesqueras [Fisheries Research Institute] (hereinafter IIP), which was
a subsidiary of the Patronato Juan de la Cierva. Another laboratory was later installed in southern mainland Spain at the
express request of the city of Cádiz.
The IIP did not have a building of its own in Barcelona until 1957, when its scientists and technicians took up resi-
dence in a new building erected in the area known as “Muntanyeta” in the Barceloneta district, at a site located between
the fishing harbour and the sea. The building’s ground floor housed a public aquarium conceived as a teaching institu-
tion for the general public, while the upper floor contained oceanographic research laboratories. At the end of the 1970s
the main IIP laboratories (in Barcelona, Vigo, and Cádiz) became independent, and the Instituto de Investigaciones Pes-
queras de Barcelona [Barcelona Fisheries Research Institute] (IIPB) was established.
In 1987 the IIPB underwent a restructuring of its departments, taking over responsibility for the Marine Geology Unit
that had been established at the Jaume Almera Institute (CSIC) and changing its name to Instituto de Ciencias del Mar
[Institute of Marine Sciences] (hereinafter ICM) in response to the expanded scope of its involvement in marine stud-
ies.  In the course of its 40 years of work, the ICM has undergone a series of reorganizations and changes. Currently, a
new building is under construction to host the ICM as part of an interdisciplinary centre intended to carry out leading
research in all major fields of marine sciences.
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SCIENTIFIC OBJECTIVES OF THE ICM
Ocean structure, dynamics, and interfaces
From a physical standpoint the ocean is a fluid medium, with dynamics driven mainly by the mechanisms for the
exchange of energy, momentum and mass between the water masses and the atmosphere, the continents, and the ocean
floor. Depending on their nature, these mechanisms may span different spatio-temporal scales, giving rise to a broad
spectrum of phenomena, ranging from turbulence to changes on a planetary scale, with a temporal variability extending
over decades. Since the dynamics of fluid media are essentially non-linear, the ocean comprises one of the most com-
plex of natural systems as a result of the large number of different scales present and the interactions among them. The
complexity involved in integrating studies on such disparate processes has led to international cooperation in defining
priority objectives and combining efforts. In this respect, two aspects have come to the forefront on the basis of their
potential social impact.
First, knowledge of mass and heat transfer among the oceans, the atmosphere, and the continents on a global scale
is a necessary basis for an understanding of the ocean’s role in climatic change. Studies of this kind are in progress in
the framework of the World Ocean Circulation Experiment (WOCE) and represent a tremendous mobilization of obser-
vation resources (both in situ and remote sensing) and numerical modelling. These investigations are designed to lay the
foundation for more practical considerations (climate predictions) in the framework of the Global Ocean Observing Sys-
tem (GOOS) starting in the year 2000.
Mesoscale variability comprises the other major group of phenomena receiving major attention from the interna-
tional scientific community. The spectrum of phenomena at this scale covers the formation of eddies, fronts, filaments,
and other structures. These structures are of particular importance in coastal ocean areas through interaction with bot-
tom topography and the coast. Physical processes common to mesoscale phenomena are essentially diffusion and advec-
tion processes, a knowledge of which is basic to an understanding of the structure and evolution of all stages of marine
ecosystems and to a quantification of the flow of elements within biogeochemical cycles.
The energy brought into ocean ecosystems by physical processes is a determining factor in biological production.
Definition of the spatio-temporal scales on which physico-biological coupling operates is an essential prerequisite for
an understanding of the origin and dynamics of ocean production processes. For instance, the main features of large-
scale oceanic circulation are basic in determining the distribution of production worldwide; at the other extreme, small-
scale variability directly influences the activity of and interactions among planktonic organisms. Thus, the study of phys-
ical and biological interactions is a key aspect of research into fisheries, ecosystem dynamics, and quantification of mat-
ter and energy transfer in the ocean.
A knowledge of circulation and exchange mechanisms between coastal waters and the open sea is fundamental in
evaluating the consequences of pollution due to human activities and in developing an understanding of the degradation
of the littoral strip with a view to the preservation of oceanic and littoral habitats.
Selected research topics
The ICM is carrying out research projects in the following areas:
-Large-scale ocean circulation and instabilities
-The dynamics of mesoscale phenomena
-Mixing processes and turbulent diffusion
-Coastal geological dynamics
-Influence of physical dynamics on the production, species composition, and activity of organisms
-Interactions between physical structure, hydrodynamic processes, and transport of particulate matter and associated pol-
lutants
-Ocean-atmosphere interactions
-Continent-ocean interactions; small and mesoscale littoral biological processes
The ocean floor: structure and dynamics
In the past ten years the study of the dynamics of processes involving the ocean floor have shown that they are much
more active than it was previously thought. Nevertheless, even though it is one of the largest areas, covering 69% of the
Earth’s surface, the ocean floor remains one of the most poorly understood regions of the planet. Ocean floor dynamics
span biological, geological, and hydrodynamic processes regulating the transport of matter from the atmosphere, the sur-
face, and coastalland systems to the seabed. Displacement from the coast and estuaries across the continental shelf, sub-
marine canyons, and continental slope to the abyssal sea floor is controlled by a variety of factors, including the activi-
ty of benthic organisms, bottom topography, the amount and type of sedimentary inputs, and dynamic processes such as
236 (4) ICM (CSIC)
deep currents, turbidity currents, and small-scale turbulence at the benthic interface. Activity by benthic organisms mod-
ifying the structure of the solid substratum has an especially important effect on the dynamics of the settlement of sus-
pended matter in coastal areas.
The keys to an understanding of the history of the environmental changes taking place on our planet have been
recorded in the ocean sediment. In addition, continental geodynamics generates a series of phenomena such as
arthquakes, volcanic activity, and mudslides that affect the ocean floor surface and structure. this fenomena are partic-
ularly active along oceanic ridges and at the margins of lithospheric plates. The seabed on the continental shelf particu-
larly important from the economic and environmental point of view because it receives the discharge of large amounts
of anthropogenic materials, contains natural resources, and interacts with the coastal dynamics, thereby exerting impor-
tant effects on human activities in the coastal zone.
In recognition of the importance of our knowledge of the ocean floor and subfloor, a number of European and inter-
national programmes have selected specific aspects related with it as research objectives, resulting in an increase in the
number of studies of the sea bed. A variety of current projects under the auspices of the European Union and the U.S.
National Science Foundation are aimed at defining priority objectives and putting together the technical and human
resources required to attain them.
Selected research topics
The following programmes are being carried out in the framework of the ICM’s interdisciplinary approach:
- Dynamics of sedimentation and pollution: continental-oceanic transfers
- Coastal sediment dynamics and their interaction with antrhopogenic activities
- Structure and functioning of coastal, shelf, and abyssal bottom communities
- Paleoclimatic and paleo-oceanographic evolution and the effect of the sea level changes on the sedimentary record
- Geological evolution of continental margins and oceanic basins
- Geological processes and natural risks associated with seismic and volcanic activity
Biodiversity and dynamics of marine communities
In recent years biodiversity is receiving considerable attention in both the scientific literature and the press.
Humankind is now aware that the loss of biological richness is a pressing problem. This new vision is based on the real-
ization that human activities have significantly increased the rate of extinction of species.
Although nearly a million and a half species have been described, we have no clear idea of the total number of
species that may actually exist on our planet. This gap in our knowledge is particularly severe in the case of microor-
ganisms but applies to all groups of living beings.
The planet’s biodiversity is a repository of the gene sequences used by life to colonize a particular habitat at a given
moment in time. Though the abundance of many of those genes may be low at any point in evolution, they nonetheless
make up a gene pool available for use.
Any significant decrease in that gene pool constitutes a potential threat of unknown proportions to our quality of life
and perhaps to the survival of the human species. The reason for this is that there is evidence of a link between diversi-
ty and production, stability, and the ability of ecosystems to absorb anthropogenic impacts and recover to their natural
state. Another reason is that biodiversity is a storehouse of information for substances that have therapeutic properties
or are simply useful to our species.
In a global context, marine biodiversity has certain special characteristics. The oceans appear to contain greater ani-
mal diversity at the phylum level but lower diversity at the species level than do terrestrial systems. In the case of
microorganisms, the existence of cryptospecies differentiable solely by molecular methods and the existence of bacteri-
al clones entirely unknown to conventional bacteriology have been demonstrated. As a result, it is not surprising that a
large numbers of unknown species are being discovered on the seabed at great depth. All these findings suggest that
marine biodiversity has received insufficient attention and that there are large numbers of as yet undescribed organisms.
The inclusion of quantitative aspects of population dynamics is necessary to any understanding of the functioning of
marine ecosystems. For larger organisms, models for estimating abundance and predicting changes in population levels
in response to both natural conditions and exploitation by humans need to be improved. For smaller organisms, meth-
ods of measuring biomass and determining activity levels need to be developed. An example of the importance of this
type of quantitative study is the recent discovery that prochlorophytes, a group of prokaryotic organisms unknown just
ten years ago, which are responsible for a substantial proportion of phytoplankton biomass and primary production.
Community structure and dynamics in ocean ecosystems are closely linked to the presence and variability of physi-
cal features of the habitat. Marine primary production is based on sunlight, which furnishes energy for photosynthesis.
But there are also other forms of energy that may interact with organisms. The movement of water masses, for instance,
are of basic importance in selecting the dominant forms of primary producers and accordingly in determining the routes
for energy transfer from primary and secondary production through the food web.
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The recent concern about community composition and dynamics has resulted in numerous international programmes
and meetings intended to promote studies in this area. For example, Systematic Agenda 2000 on biodiversity promoted
by the U.S. National Science Foundation and a variety of scientific bodies and the Diversitas programme sponsored by
IUBS, SCOPE, UNESCO, and other international bodies, culminating in the U.N. Conference on the environment and
development held in Rio de Janeiro in 1992. Population dynamics are of great importance in the Global Ocean Ecosys-
tem Dynamics (GLOBEC) programme sponsored by Scientific Commitee on Oceanic Research and other bodies, aimed
at explaining the effects of physical processes on predator-prey interactions, population dynamics, and their links to
oceanic ecosystems in the context of a global system of climate and anthropogenic change.
Selected research topics
The projects encompassed under the present section undertaken by the ICM are related to the mechanisms determining
population abundance, species composition, and functioning of marine communities. These include, for example:
-An interdisciplinary approach to the identification of new species in all groups of marine organisms
-The study of community composition as a function of environmental conditions
-Research into the mechanisms causing organisms to form aggregations of high biomass and low diversity (for instance,
medusae and toxic phytoplankton) and hence to become potential pests
-Use of both conventional and molecular methods to study the extent and patterns of variation in the diversity of the
microbial plankton
-Consideration of the repercussions of the trophic ecology of certain pelagic, demersal, and benthic species in the trans-
fer of matter and energy
-The study of the population dynamics of fishes and other organisms to establish changes in composition due to exploita-
tion patterns or altered environmental conditions
Biogeochemical cycles in oceanic and coastal systems
To define the sources and sinks of the major substances present in the ocean and to quantify the processes regulating ele-
ment cycles, it is necessary to have an understanding of the physico-chemical variability of water masses and their interfaces,
the biological activity of marine organisms, the geology of sinking particulate matter and the interactions among all these fac-
tors. The interest of enhancing our knowledge of oceanic biogeochemical cycles by bringing together experts in different fields
and countries has resulted in the launching of major international programmes like Joint Global Ocean Flux Study (JGOFS).
The particular features of the biogeochemical carbon cycle in a given area will affect the equilibrium of CO2 with
respect to the atmosphere and will determine the values of parameters such as the sinking rate of carbonates to the
seabed, the rate of decomposition of pollutants or the production of exploited species. Coastal regions are particularly
relevant from the standpoint of human activities. On the other hand, the size of the pelagic zone makes it of primary
importance for many processes. The magnitude of primary production and its consequences for the environment are
related to whether new or recycled production predominates. In the planktonic ecosystem, carbon may circulate mainly
via the microbial food web or through the classical pathway; the amount of primary production reaching the sediment
will depend upon the balance between the two pathways. In turn, secondary producers may affect both the growth and
biomass accumulation by primary producers. The different components and processes integrated in the biogeochemical
cycles present close links at many different scales. For example, recent research has linked the sulfur cycle to a climate
control loop via sulfur-containing compounds synthesized by certain species of phytoplankton. For all these reasons an
understanding of the mechanisms governing the rates and circulation patterns of biogenic elements is basic to making
any prediction of the future behaviour of the marine environment and hence to establishing a scientific groundwork for
proper management of that environment.
Selected research topics
Within the framework of this objective, the ICM studies several key processes in the oceans. Some examples are:
-The influence of physical structure and dynamics on the production, species composition, and activity of organisms in
the planktonic, nektonic and benthic communities.
-The contribution of both the classical and microbial pathways to the transfer of primary and secondary production to
other trophic levels in different marine habitats
-The ecological role of the deep chlorophyll maxima in oligotrophic seas
-The contribution of meso (herbivorous) and macrozooplankton (carnivorous, including gelatinous predators) to the
pelagic food webs
-The role of benthic suspension feeders in the processes of energy transfer between pelagic and benthic ecosystems.
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-The quantitative study of population changes in response to growth, grazing and physical forcing.
-Variability in the sedimentary flows of major detrital or biogenic elements and pollutants
Resources and sustainability
Sustainable exploitation of natural resources is one of the principal challenges facing mankind today. There have
been many historical episodes of overexploitation or improper exploitation leading to the collapse of resources. Fish-
eries are a special and important case of exploitation of a renewable resource, which can be managed for the benefit of
society as a whole, although management of these resources remains problematical. A succession of frequent crises and
collapses have marked the activities of fisheries in different parts of the world.
Resources are an integral component within ecosystems, and it is unlikely that we will be able to understand the
dynamics of the resources themselves unless we are able to understand the way the system operates as a whole. The
study of exploited or exploitable ecosystems is perhaps the most basic link in gaining an understanding of the source of
much of the variability experienced by resources that otherwise appears to be random and accounts for much of the
uncertainty in predictions. Specifically, larval development and recruitment mechanisms, the incorporation of young
individuals to the exploited stock, cannot be understood except from an ecological perspective. We know that ecosys-
tems respond the environmental variations, but the many different pathways by which alterations are transmitted makes
effects unpredictable.
The spatial distribution of resources is very uneven. However, the inclusion of spatial considerations in the study of
resources is relatively new, made possible today thanks to the development of geographic information systems (GISs),
among other ways of analysis. This approach provides explanations for certain phenomena that remained outside the
scope of conventional models that do not encompass such spatial considerations.
In addition, fisheries exert an impact not only on the exploited species but also on the rest of the ecosystem. Many
fishing gears have a wide range of effects on the ecosystem: from long surface drift nets, which have important reper-
cussions on non-commercial or even protected species (sea turtles, whales, seabirds) to gears towed along the bottom
(trawls, dredges, etc.) that change or damage the benthos. In most cases the capture of non-commercial species destroys
a large amount of biomass generally returned dead to the sea, thus producing still greater alterations in the cycling of
matter through the food webs.
Fisheries are primarily an economic activity. It is pointless to focus exclusively on the biology of exploited ecosys-
tems or the population dynamics of exploited resources, because in the final analysis it is the economic system that exerts
pressure on the resource, and while technically based management measures (closed seasons and areas, minimum sizes,
effort restrictions, quotas, mesh sizes, etc.) are necessary, they are not sufficiently effective within a socio-economic
context, in which other types of tools are needed to manage human behaviour, essentially in the form of subsidies or
levies.
The development of mathematical models is absolutely necessary to the future of fisheries science. Modelling has
already made possible the interpretation of certain aspects of the dynamics of exploited resources and the behaviour of
fishermen, and as a result we now know why fisheries are driven to overexploitation. Such models have two key aspects:
their consideration of uncertainty and their consideration of the regulatory mechanisms affecting the system, including
the economy.
Selected research topics
This objective contains several lines of research, all connected with the aforementioned research areas:
-Ecology of demersal communities, the study of the spatio-temporal structure of such communities, identification of
populations, analysis of their responses to fishing pressure, the study of competition for resources by different gears
-Ichthyoplankton studies: spatial and temporal patterns of distribution and its relation to environmental factors. Role of
mesoscale physical structures on the processes of concentration and dispersion of fish eggs and larvae. Taxonomy and
systematics based on ontogenic characters
-Adaptive mechanisms of organisms to different habitats, both on the continental shelf and in the deep-sea regions, lar-
val stages, metabolism, morphology, physiology, behaviour, food webs, taxonomy and systematics
-Environmental impact of fisheries, effect of dredges and mobile gears on the seabed, the study of the deterioration and
regeneration of the benthos, discards
-Ecology of short-lived pelagic resources, research into recruitment mechanisms
-Modelling, development of bio-economic models accounting for control mechanisms regulating fishing activity in the
Mediterranean
-Application of geographic information systems (GISs) methodology to fisheries, development of GIS tools in support
of fisheries management
-Experimental culture in life-cycle research (feeding, reproduction, larval stages)
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PRINCIPAL GEOGRAPHIC AREAS OF STUDY
For reasons of proximity and convenience, the Mediterranean Sea is obviously one of the main field study areas
addressed by the ICM. However, research interests are not restricted to the Mediterranean, and by the same token, stud-
ies carried out in the Mediterranean Sea are not considered to be only of local interest. Experimental work is carried out
in the laboratory along with and theoretical studies an on the development of methods of numerical analysis and new
instrumentation.
Most of the physical processes and phenomena that occur in other oceans also take place in the Mediterranean,
though obviously on a more limited physical scale. This may provide considerable advantages when planning a sam-
pling strategy for a given area, and for that reason the Mediterranean has sometimes been considered an excellent labo-
ratory or oceanic model. A series of workshops and international meetings analysing the role of the world ocean in cli-
mate, the initial stage of which has centred on the Mediterranean (Ocean Processes in Climate Dynamics: Global and
Mediterranean Examples, Sicily, 1993; Ocean Forecasting, Maratea, Italy, 1993) is a recent example of the importance
of the Mediterranean Sea as a testing grounds for new theories and experiments.
The ICM takes part in studies in other ocean regions pursuant to its own projects and in cooperation with other
national and international bodies. Besides the benefits obtained from working with other scientists, work of this kind
offers an opportunity to conduct comparative studies and to contribute to the definition of a global perspective, which,
as already mentioned previously, is the benchmark of current oceanography today. In particular, the ICM has gained par-
ticular experience in the upwelling regions off western Africa, North Atlantic Ocean, Pacific Ocean and the Antarctic
Ocean through Spain’s National Antarctic Research Programme and other national and international projects and sur-
veys.
BILATERAL AGREEMENTS
The ICM has entered into a series of national and international cooperative agreements with the research bodies list-
ed below, for projects to be completed between 1996 and the year 2000:
In the framework of the European Associated Laboratory (EAL) for Marine Science, with:
Centre d’Estudis Avançats de Blanes (Blanes Centre for Advanced Studies) (CSIC), Blanes, Girona, Spain.
University of Barcelona, Barcelona, Spain, and specifically with the following teams:
Marine Geology Unit at the Department of Dynamic Geology
Littoral Benthic Ecology Unit at the Department of Ecology
Microbial Ecology Unit at the Department of Microbiology
Observatoire Océanologique de Banyuls (CNRS-Université Pierre et Marie Curie (Université Paris 6), France, 
specifically, with the following URAs:
Océanographie Biologique, URA 2017
Modèles en biologie cellulaire et évolutive, URA 2156
Université de Perpignan, Perpignan, France, specifically, with the:
Laboratoire de Sédimentologie et Géologie Marine URA 715
École Practique des Hautes Etudes, Perpignan, France, specifically, with the:
Laboratoire d’Ichthyoécologie Tropicale et Méditerranéenne URA 1453
Cooperative agreement with the Alfred-Wegener-Institüt für Polar und Meeresforschung, Bremerhaven, Germany
Agreement with the Faculty of Sciences of the Universitat Autònoma de Barcelona [Autonomous University of
Barcelona] providing for practical work by biology degree candidates, and with the Faculty of Biology of the Universi-
tat de Barcelona
ACADEMIC ACTIVITIES
The ICM (CSIC) participates in training courses carried out in the framework of the Ph. D. Degree Programme in
Marine Sciences organized by the Catalonia Polytechnical University, the University of Barcelona, and the Spanish
Council for Scientific Research. ICM scientists teach training courses in the areas of marine biology and ecology, phys-
ical oceanography, marine geology, and fisheries.
The ICM (Physical Oceanography Group) is associated to the Catalonian Institute of Space Studies, an Affiliated
Campus of the International Space University.
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BELGIUM
- GeoHydrodynamics and Environment Research Laboratory, Uni-
versité de Liège, Liège.
- Laboratoire de Zoologie, Université Libre de Bruxelles, Bruxelles.
- Renard Centre of Marine Geology, Geological Institute, Universi-
ty of Gent, Gent.
CANADA
- Département des Sciences Biologiques, Université du Québec à
Montréal, Montréal, Québec.
- Department of Biology, McGill University, Montréal, Québec.
- Department of Fisheries and Oceans, Université de Moncton.
DENMARK
- Danish Institute for Fisheries Research, Charlottenlund.
- Freshwater Biological Laboratory, University of Copenhagen,
Hillerød.
- Geological Survey of Denmark, Copenhagen NV.
- National Environmental Research Institute, Roshilde.
- VKI Water Quality Institute, Hoersholm.
FRANCE
- Cabinet d’Études Techniques Industrielles et d’Innovations Scien-
tifiques, Aix-en-Provence.
- Centre d’Oceanologie de Marseille (Luminy), Marseille.
- Département de Géologie, Université de Bordeaux I, Talence.
- Département des Resources Halieutiques (IFREMER), Séte.
- HEA, ORSTOM, Montpellier.
- Institut de Mécanique de Grenoble, Université Joseph Fourier,
Grenoble.
- Laboratoire d’Arcachon. Université de Bordeaux.
- Laboratoire d’Ecophysiologie, Faculté des Sciences, Université de
la Réunion, Ille de la Réunion.
- Laboratoire de Sedimentologie et Geochimie Marines, Université
de Perpignan, Perpignan.
- Laboratoire d’Océanographie Dynamique et Climatologie, Uni-
versité Pierre et Marie Curie, Paris.
- Laboratoire d’Océanographie et de Biogeochimie, Centre
d’Océanologie de Marseille, La Seyne.
- Observatoire Océanologique de Banyuls, Laboratoire Arago,
Banyuls-sur-Mer.
- Observatoire Océanologique de Villefranche, Station
Zoologique, Villefranche-sur-Mer.
GERMANY
- Alfred-Wegener-Institüt für Polar- und Meeresforschung, Bre-
merhaven.
- Federal Research Center for Fisheries, Institute for Sea Fisheries,
Hamburg.
- Institüt für Seenforschung, Langenargen.
- Institüt für Meereskunde, Universität Kiel, Kiel.
- Max-Planck Institut für Limnologie, Plön.
- Senckenbergische Naturforschende Gesellschaft, Frankfurt/Main.
- Versuchsanstalt für Wasserbau und Schiffbau, Technischen Uni-
versitst Berlin, Berlin.
- Zoologisches Institut, Johann Wolfgang Goethe-Universitaet
Frankfurt/M., Frankfurt/Main.
GREECE
- Fisheries Research Centre (NARF), Kavala.
- National Centre for Marine Research. Athens.
ITALY
- Centro di Studio per il Quaternario e l’Evoluzione Ambientale
(CNR), Roma.
- Centro interuniversitario di Biologia Marina “G. Bacci”,
Livorno.
- Dipartimento di Biologia, Stazione di Biologia Marina, Univer-
sità di Lecce, Lecce.
- Dipartimento di Ingegneria dell’Informazione, Università degli
Studi di Pisa, Pisa.
- Dipartimento di Scienze dell’Uomo e dell’Ambiente. Università
di Pisa.
- Dipartmento di Sciencize della Terra, Università degli Studi di
Genova, Genova.
- International Marine Centre of Oristano (IMC), Cerdeña.
- Instituto di Richercha di Pesca Maritima (CNR), Ancona.
- Instituto di Zoologia. Università di Genova.
- Stazione Oceanografica, LSDGM - CNR, La Spezia.
JAPAN
- Seto Marine Biological Laboratory, Kyoto University, Shira-
hama, Wakayama
MOROCCO
- Université de Tanger, Tanger.
NORWAY
- Department of Microbiology, University of Bergen, Bergen.
- Institute of Marine Research, Fløderigen Marine Research Sta-
tion
- Marine Monitoring and Remote Sensing, Nansen Environment
and Remote Sensing Center, Bergen.
PORTUGAL
- Unidad de Ciencias e Técnicas Aquaticas, Universidade do
Algarve
SOUTH AFRICA
- Oceanographic Research Institute, Durban.
SWEDEN
- Kristineberg Marine Research Station, Fiskebackskil.
- Tjärnö Marine Biological Station, Strömstad.
- Uppsala University, Institute for Earth Sciences / pal.,Uppsala.
THE NETHERLANDS
- Department Physical Geography, University of Utrecht, Utrecht.
- National Museum of Natural History, Leiden.
UK
- British Antartic Survey (NERC), Cambridge.
- Plymouth Marine Laboratory (NERC), Plymouth.
- School of Biological Sciencies, Queen Mary and Westfield Col-
lege, University of London, London.
- School of Ocean Sciences, University of Wales-Bangor, Menai
Bridge.
- Southampton Oceanography Centre, Southampton.
- The Centre for Environmental Fisheries and Aquaculture Sci-
ences, Conwy Gwynedd.
USA
- Department of Biological Sciences, University of Southern Cali-
fornia, Los Angeles. 
- Department of Biological Sciences, State University of New
York at Buffalo, Buffalo (NY).
- Department of Biology, Woods Hole Oceanographic Institution,
Woods Hole.
- Department of Marine Biology, University of Santa Barbara,
California.
- Department of Molecular and Cell Biology, University of Con-
necticut. 
- Department of Oceanography, School of Ocean and Earth Sci-
ence and Technology, University of Hawaii, Honolulu.
- Lamont-Doherty Earth Observatory, Columbia University, Pal-
isades, New York.
- Oceanography Group, Jet Propulsion Laboratory, California
Institute of Technology / NASA, Pasadena, California.
- US Geological Survey, Menlo Park, California
ICM (CSIC) (9) 241
INSTITUTIONS AND LABORATORIES WITH ONGOING COOPERATIVE PRO-
GRAMMES WITH ICM SCIENTISTS
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DEPARTMENT OF OCEANOGRAPHY AND MARINE BIOLOGY 
Head of Department: Dr. Marta Estrada
http://www.icm.csic.es/bio/index_bio.html
Research Projects
MEDIPELAGOS: Mediterranean pelagic ecosys-
tem study: Plankton dynamics (EU-MAS2-CT93-0063)
(Jan 93-Dec 95) (Coordinator: Dr. F. Rassoulzadegan,
Observatoire Oceanologique de Villefranche-sur-Mer,
France; ICM scientist in charge: Dr. M. Estrada).
Objectives: The general objective of MEDIPELAGOS
is to study nutrient limitations in the pelagic ecosystem in
the Northwestern Mediterranean Sea. Specifically, the pro-
ject consists of determining: 1) the nutrient/s (N,P) that limit
primary production; 2) the pathways of nutrient cycling
within the pelagic food web; and 3) the effect of external
nutrient pulses. The hypothesis tested is that a hydrograph-
ically stable ecosystem will promote a “microbial-loop”
based food web, whereas nutrient-pulsed systems (e.g.,
fronts) favour the development of a “classic” food web pro-
ducing material settling to the sediment. The effect of nutri-
ent pulses will be investigated using both field (cruise) and
laboratory-based (microcosms) approaches. Existing pro-
cess models describing nutrient cycling and the effect of
nutrient pulses will be developed further.
MARE: Nutrients in the Northern Adriatic Sea:
Consequences of N/P/Si loads and different ratios for
the development of microalgae, with particular refer-
ence to harmful species. (EU-EV5V-CT92-0215) (Feb
93-Feb 96) (Coordinator, Dr. E. Funari, Instituto Superi-
ore di Sanità, Rome, Italy; ICM scientist in charge: Dr.
M. Estrada).
Objectives: The general objective of this project is to
determine the importance of macronutrients in relation to
harmful algal phenomena in the northern Adriatic Sea.
The specific aim of Spanish participation is to evaluate
the importance of macronutrient (N/P/Si) ratios in the
structuring of phytoplankton communities.
DIADEME: Digital Image Analysis Development
in European Marine Ecology. (EU-MAS2-CT93-0077)
(Feb 94-Dec 95) (Coordinator: Dr. P.K. Bjørnsen, Marine
Sciences Institute, Univ. Copenhagen, Denmark; ICM
scientist in charge: Dr. C. Pedrós-Alió). 
Objectives: 1) To develop and validate a versatile and user-
friendly instrument and software package for automatic classi-
fication and quantification of marine microplankton biomass
by epifluorescence microscopy; 2) To support the building of
expertise in digital image analysis (DIA) at four European
marine research institutes and promote collaboration among
these four institutes in applying DIA to marine ecology; 3) To
explore the potential for using neural network technology for
automatic classification of marine microplankton.
MEDEA: Microbial Ecosystem Dynamics (EU-
MAS3-CT95-0016) (Feb 96-Feb 99) (Coordinator, Dr.
T.F. Thingstad, Univ. of Bergen, Norway; ICM scientist
in charge: Dr. C. Marrasé).
Objectives: The main objectives are: 1) To look at
how photic zone nutrient content relates to the balance
between production and degradation of dissolved matter.
2) To look at specific groups of organisms that are appar-
ently difficult to merge into the overall concept, in partic-
ular the role of mixotrophic protists and the coexistence
of heterotrophic bacteria and autotrophic picoplankton. 3)
To improve our knowledge of processes presently not
well understood, in particular the role of bacterial ghosts
and viral lysis in nutrient carbon flows. 4) To look at how
turbulence affects the structure and function of the plank-
tonic food web, in particular the size distributions of phy-
toplankton and nutrient regeneration by heterotrophs.
MATER: Mass Transfer and Ecosystem Response
(EU-MAS3-CT96-0051) (Jun 96 - Jun 99) (Coordinator:
A. Monaco, Univ. Perpignan, France; ICM scientist in
charge of Biological Team: Dr. M. Estrada).
Objectives: Through an extensive experimental and
physical and ecological modelling programme, MATER
aims at globally studying the Mediterranean system, with
the following common goal: 1) to study and quantify the
triggering and controlling processes of mass and energy
transfer between the different compartments (land-sea,
sea-atmosphere, water-sediment, living-non-living, pela-
gos-benthos) and in contrasting environments, from
eutrophic to oligotrophic. 2) to appraise the temporal and
spatial scales of the phenomena, in identifiable structures
in the Mediterranean system (basin and subbasin scale,
mesoscale, local scale). 3) to investigate ecosystem
response to such transfers and changes over time.
METRO-MED: Dynamics of matter transfer and
biogeochemical cycles: modelling in coastal systems of
the Mediterranean Sea (EU-MAS3-CT96-0049) (Jul
96-Jul 99) (Coordinator, Dr. A. Anagnostou, Institute of
Oceanography, NCMR, Greece; ICM scientist in charge:
Dr. J.M. Gili).
Objectives (Subtask 2.2. item iii): The overall
objective of the proposed project will focus on evaluat-
ing the role of hard-substratum benthic suspension and
soft-substratum deposit feeders in energy and matter
transfer processes in littoral marine communities. To
this end, a few representative species have been select-
ed and field work will be carried out in two littoral
areas: the Medes Islands and Banyuls-sur-Mer. The
results of prior studies have raised three questions, and
the three specific objectives of the present project have
been designed to provide answers to those questions.
The first two relate to the fact that when establishing
the energy balance for one of the species studied, total
ingested biomass (inputs) did not cover the species’
energy demand for respiration, growth, and reproduc-
tion (outputs). The third is the large error introduced in
considerations of a population as a whole (without tak-
ing into account functional variability of each individu-
al or colony) arising from variations among individuals
or colonies when replicating assessments (ingestion
rate, growth rate, etc.).
Study of the Mediterranean pelagic system: Anal-
ysis of plankton dynamics (CICYT-AMB94-1019)
(June 94-Dec 95) (Scientist in charge: Dr. M. Alcaraz).
Objectives: Coupling between the temporal scales of
physical and biological phenomena is the main determin-
ing factor affecting selection of food webs based on her-
bivorous zooplankton (classical food webs) or on micro-
heterotrophs (microbial loop). Mediterranean production
is nutrient-limited, though it is not clear which of the
main nutrients (N or P) is responsible for the limitation on
primary production. The effects of nutrient pulses in a
hydrographically stable system presumably based on
microheterotrophs should trigger the development of
classical, herbivorous food webs, either temporal (inputs
of external energy, such as wind-driven mixing) or spatial
(hydrographic structures such as fronts). In such a situa-
tion the features of pelagic systems should be reflected in
the variables of state and the rate processes of planktonic
communities. To study such processes, we propose an
interdisciplinary approach based on an oceanographic
survey on board the “R/V Hesperides”.
FRUELA: Carbon flux in an area of high produc-
tion: Western Bransfield Strait and Gerlache Strait,
Antartica (CICYT-ANT92-1186) (Nov 1995-Feb 1996)
(Coordinator, Dr. R. Anadón, Univ. Oviedo; ICM scien-
tist in charge: Dr. M. Estrada).
Objectives: The general objective is to determine car-
bon fluxes among plankton components in a region of
high productivity in the Southern Ocean. Specifically, this
project aims at establishing a model of the biogeochemi-
cal fluxes in the selected area, in order to quantify the
exchange of CO2 between the atmosphere and the ocean
and the transfer of organic and inorganic particulate car-
bon between the photic zone and the sediment. The field
work is based on a cruise to the Bransfield Strait area.
Approach to the diversity of bacterioplankton
through the analysis of low-molecular-weight rRNA.
(DGICYT, PB91-075) (Jun 1992-May 1995) (Scientist in
charge: Dr. C. Pedrós-Alió).
Objectives: The main objective is to approach the
diversity of bacterioplankton using the RNA band pat-
terns in different communities. This technique consists of
non-selective isolation of total RNA, followed by separa-
tion by gel electrophoresis under conditions that separate
the low-molecular-weight RNAs, 5S rRNA and tRNA.
This approach will provide answers to a series of ecolog-
ical questions related to diversity. Diversity of bacterio-
plankton will be analysed together with that of phyto-
plankton in a series of freshwater and marine ecosystems.
We will check whether the abundance of viruses is corre-
lated with low diversity of prey. Diversity will be deter-
mined along environmental gradients of productivity and
salinity to establish whether bacterioplankton diversity
behaves according to ecological theory. Finally, sulfur
phototrophic bacteria will be used as a case study. This
group has been chosen because it offers several advan-
tages for our purposes: species can, in general, be differ-
entiated morphologically, they are very abundant in
nature, and several species can coexist in a guild, allow-
ing us to check whether such coexistence is due to slight
differences in physiology, as predicted by theory.
Characterization of planktonic food webs in the
Catalan Sea: Relationships among mesoscale hydro-
graphic processes (CICYT-AMB94-0853) (Jun 1994-
Jun 1997) (Scientist in charge: Dr. M. Estrada).
Objectives: 1) To study the mesoscale hydrographic
structure of the Catalan Sea. 2) To analyse the relation-
ships between mesoscale hydrographic structures and the
distribution of primary producers. 3) To determine the
biomass and turnover rates of the main components of the
planktonic food web (from pico to macroplankton) and
the transfer rates among them along environmental gradi-
ents related to mesoscale hydrographic features. The pro-
ject is based on two oceanographic cruises and laborato-
ry experiments.
Anoxic events in Mediterranean estuarine bays:
genesis, persistence and consequences (CICYT,
AMB95-0171C0201) (Jan 95-Jan 98) (Scientist in
charge: Dr. J. Camp).
Objectives: The bays of the Ebro River Delta are strat-
ified estuarine environments where hypoxia occurs sea-
sonally; evolution of hypoxia into acute anoxic events
depends upon a series of factors (high freshwater and
nutrient inputs, persistent saline stratification, low prima-
ry production in deep waters, slow-down in estuarine cir-
culation, accumulation of macrophyte detritus); coinci-
dence in space and/or time of these factors leads to gene-
sis of anoxic conditions in deep waters. We propose to
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examine that hypothesis by quantifying the different phe-
nomena relevant to the generation of anoxia. Moreover,
this project is aimed at designing steps intended to control
and ameliorate the deep-water quality of such bays, based
on the hydraulic infrastructure of the area. The results
will be of general value to Mediterranean estuarine
ecosystems, whose dynamics have generally been over-
looked in the literature.
Environmental control of the role of benthic sus-
pension feeders in energy transfer processes in marine
ecosystems (DGICYT, PB94-0014-C02-01) (Sep 95-Oct
98) (Scientist in charge: Dr. J.M. Gili).
Objectives: In recent years the paramount role of ben-
thic suspension feeders in energy transfer processes in lit-
toral ecosystems has become evident. Most work has
been performed on molluscan populations, and very little
is known about dense suspension-feeder populations on
hard substrata, such as sponges, ascidians, cnidarians, and
bryozoans. A previous study pointed out the importance
of several cnidarian species in the transfer of energy from
the planktonic system to the benthic system. In addition,
there is some evidence that the finer fraction of suspend-
ed organic matter (bacteria, organic particles, phyto-
plankton) may represent a greater contribution to diets
than previously suspected, especially in filling the energy
requirements of suspension feeders. This project will
therefore focus on two poorly understood aspects of the
trophic ecology of benthic suspension feeders: first,
assessing the role of the fine organic matter fraction in the
diet of benthic suspension feeders; and second, and more
importantly, establishing the role of environmental con-
trol in regulating the rate and frequency of prey capture
through a spatio-temporal assessment of hydrodynamic
conditions.
Exchange processes between the “Rias” and the
coastal shelf: short-term variability (CICYT, MAR95-
1901-C03) (Dec 1995-Dec 1998) (PI: F.G. Figueiras,
Instituto de Ciencias Marinas de Vigo; ICM scientist in
charge: Dr. C. Pedrós-Alió).
Objectives: This project proposes two oceanographic
cruises off the Galician coast. The main objectives are: 1)
Characterization of small-scale temporal variability in the
hydrographic structure and circulation at the Rias Baixas
and the adjacent shelf. 2) To determine the influence of
this variability on the carbon flux and population
exchange between the rias and the shelf; special attention
will focus on toxic phytoplankton. 3) To study the struc-
ture of the food web compartments and to characterize the
fluxes between them.
Mechanisms regulating aquatic microbial food
webs (DGICYT, PB95-0222) (Sep 1996-Sep 1999) (Sci-
entist in charge: Dr. C. Pedrós-Alió).
Objectives: The main objective of the present project
is to elucidate the mechanisms governing the composition
and functioning of aquatic microbial food webs. This
objective will be approached at three different levels.
First, an empirical study will try to ascertain the relation-
ships between the components of the webs in different
ecosystems. Second, an experimental study will be car-
ried out with whole communities incubated in controlled
microcosms. The two variables whose effects are to be
studied are turbulence and inorganic nutrients. Several
variables will be monitored: macromolecular composi-
tion of the plankton (nucleic acids, proteins, pigments,
and polysaccharides), size distribution and taxonomic
diversity. The purpose is to identify those variables which
can be used in the field to establish the importance of tur-
bulence and nutrients on planktonic assemblages at sea.
Finally, a few representative species of microorganisms
will be selected for continuous culture studies designed to
reveal the physiological responses of these organisms to
turbulence and nutrients.
Development of submersible equipment for the
evaluation of physiological parameters in benthic
organisms in situ (CICYT-PTR94-0119) (Jun 95-Sep
96) (Scientist in charge: Dr. J.M. Gili).
Objectives: The main objective is to develop a new
equipment to assess in situ data on particle capture, respi-
ration and excretion in benthic invertebrates. The proto-
type is composed of two incubation chambers with oxy-
gen and ammonia sensors and pumps to ensure continu-
ous water renewal. A special computer program will be
designed to permit continuous automatic data recordal.
Trophic ecology of littoral benthic suspension
feeders in Antarctica (CICYT, ANT95-1222-E) (Jun
1995-Jul 1996) (Scientist in charge: Dr. J.M. Gili).
Objectives: Suspension feeders are abundant in
Antarctic benthic communities. They might play an
important role in energy transfer processes, mainly by
their feeding activity on the seston. During the Antarctic
summer, planktonic production is higher, and it might be
hypothesized that suspension feeders should also exhibit
higher feeding activity. Cnidarians are one of the more
important macrobenthic suspension feeding groups in the
Antarctic, but there is little information on their diet and
feeding rates. The objective of this study was to identify
the most abundant cnidarian suspension feeders, to anal-
yse their diet and the energetic value of their prey items,
and to measure their feeding rates as estimated from
intensity of predation and digestion time.
Study of toxic plankton in the Catalan coastal area
(Generalitat de Catalunya-Departament d’Agricultura
Ramaderia i Pesca) (Apr 93-Apr 96) (Scientist in charge:
Dr. J. Camp).
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Objectives: The main objective was the identification
and quantification of toxic phytoplankton in the coastal
waters off Catalonia, focused mainly on the effect on
humans (shellfish ingestion) and fish cultures. This sub-
ject is covered by a regular monitoring programme
(weekly sampling) with results reported immediately (1-
5 days after collection of samples). Among the most
important toxic organisms in our geographical area are
PSP producers (Alexandrium minutum), DSP producers
(Dinophysis spp. and Prorocentrum spp.), and organisms
associated with fish mortalities (Gyrodinium corsicum).
The spatial and temporal distribution of poisonous out-
breaks and compilation of knowledge of recurrence
(annual or non-annual) of these events are also important
objectives.
Environmental study of Catalan coastal waters
(Convenio de investigación con el Departament de Medi
Ambient de la Generalitat de Catalunya) (Oct 96-Dec 97)
(Scientist in charge: Dr. J. Camp).
Objectives: Extensive study of the physico-chemical
characteristics of the Catalan coast in relation to eutroph-
ication and algal bloom formation: regulating factors,
inputs and effects of continental discharge on the coastal
marine environment.
Current research activities of Department members
Staff scientists
Dr. Miquel Alcaraz (Profesor de Investigación).
Zooplankton ecology. Physical-biological interactions in
the planktonic domain. Effects of exosomatic energy
(hydrodynamic forcing, small-scale turbulence) on struc-
tural and functional properties of planktonic systems.
Planktonic secondary production, food webs and carbon
budgets. Extensive properties (biomass, chemical compo-
sition, distribution patterns) and zooplankton rate pro-
cesses (feeding, metabolic carbon requirements, N and P
excretion, etc.) in relation to the time scales of environ-
mental variability.
Selected publications
Calbet, A. and Alcaraz, M. 1996. Effects of constant and fluctuat-
ing food supply on egg production rates of Acartia grani (Cope-
poda: Calanoida). Mar. Ecol. Progr. Ser. 140: 33-39.
Alcaraz, M., Saiz, E. and Calbet, A. 1994. Small-scale turbulence
and zooplankton metabolism: Effects of turbulence on heart-
beat rates of planktonic crustaceans. Limnol. Oceanogr. 39:
1465-1470.
Alcaraz, M., Saiz, E. and Estrada, M. 1994. Excretion of ammonia
by zooplankton and its potential contribution to nitrogen
requirements for primary production in the Catalan sea (NW
Mediterranean). Mar. Biol. 119: 69-76.
Dr. Elisa Berdalet (Colaboradora Científica). Bio-
chemistry of planktonic organisms, including cultures of
bacteria, phytoplankton and copepods, and natural micro-
bial communities. Use of biochemical indicators of nutri-
tional states (carbohydrates, chlorophyll, DNA, RNA,
protein). Estimation of respiratory activities from enzy-
matic measurements (isocitrate dehydrogenase and elec-
tron transport system activities). Effects of turbulence on
the biology of dinoflagellates. Development of biochem-
ical methods.
Selected publications
Fara, A., Berdalet, E. and Arin, L. 1996. Determination of RNA and
DNA concentrations in natural plankton samples using thiazole
orange in combination with DNase and RNase digestions. J.
Phycol. 32: 1074-1083.
Berdalet, E., Marrasé, C., Estrada, M., Arin, L. and MacLean,
M.L. 1996. Microbial community responses to nitrogen and
phosphorus-deficient nutrient inputs: microplankton dynam-
ics and biochemical characterization. J. Plankton Res. 18:
1627-1641.
Berdalet, E. 1992. Effects of turbulence on the marine dinoflagel-
late Gymnodinium nelsonii Martin. J. Phycol. 28: 267-272.
Dr. Jordi Camp (Colaborador Científico). Estuarine
dynamics. Land-ocean fluxes and interactions in the
coastal zone. Coastal marine processes: eutrophication,
red tides and algal blooms. Coastal sea water monitoring:
evaluation and coastal management.
Selected publications:
Camp, J., Romero, J., Pérez, M., Vidal, M., Delgado M. and
Martínez A. 1991. Production-consumption budget in an estu-
arine bay: How anoxia is prevented in forced systems. In:
Homage to Ramón Margalef; or, Why there is such pleasure in
studying nature. Ros, J.D. and Prat, N. (eds.). Oecología Aqua.
10: 145-152.
Guillén, J., Camp, J. and Palanques, A. 1994. Short-time evolution
of a microtidal barrier-lagoon system affected by storm and
overwashing: the Trabucador Bar (Ebro Delta, NW Mediter-
ranean). Z. Geomorph. N.F. 38: 267-281.
Romero, J., Niell, F.X., Martínez-Arroyo, A., Pérez, M. and Camp,
J. 1996. The Spanish Mediterranean Coasts. In: Marine benth-
ic vegetation. Schramm/ Nienhuis (eds.). Ecological Studies,
Springer-Verlag, Vol. 23: 295-305.
Dr. Marta Estrada (Profesora de Investigación).
Biological oceanography. Phytoplankton ecology. Role
of environmental factors in regulating primary production
and carbon fluxes through the planktonic food web.
Effects of hydrodynamic variability on phytoplankton.
Selection of phytoplankton life-forms and distribution of
phytoplankton assemblages in relation to physico-chemi-
cal forcing.
Selected publications
Estrada, M. and Delgado M. 1992. Summer Phytoplankton distri-
bution in the Weddell Sea. Polar Biol. 10: 441-449.
Estrada, M., Marrasé, C., Latasa, M., Berdalet, E., Delgado, M.,
Riera, T. 1993. Variability of deep chlorophyll maximum char-
acteristics in the Northwestern Mediterranean. Mar. Ecol.
Progr. Ser. 92: 289-300.
Estrada, M. 1995. Dinoflagellate assemblages in the Iberian
upwelling area. In: Harmful marine algal blooms, Technique et
Documentation-Lavoisier, Lassus, P., Arzul, G., Erard, E.,
Gentien, P., Marcaillou, C. (eds.). Intercept Ltd., Cachan, pp.
157-162.
Dr. Josep-Maria Gili (Investigador Científico).
Ecology of sublittoral benthic communities, especially
production and dynamics of benthic invertebrates. Influ-
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ence of environmental factors (hydrodynamics and sedi-
mentation) in the life history and in situ studies of feed-
ing, growth, reproduction, metabolism and energy bud-
gets. Trophic ecology of benthic suspension feeders and
their role in pelagic-benthic coupling processes. Ecology
of zooplankton, especially patterns of abundance and dis-
tribution, feeding ecology and life cycles of gelatinous
zooplankton.
Selected publications
Gili, J.M., J. Bouillon, F. Pagès, A. Palanques and P. Puig. (in
press). Submarine canyons as habitat of singular plankton pop-
ulations: three new deep-sea hydroidomedusae in the western
Mediterranean. Zool. J. Linn. Soc.
Gili, J.M. and R.G. Hughes. -1995. Ecology of benthic hydroids.
Oceanogr. Mar. Biol. Ann. Rev., 33: 351- 426.
Gili, J.M., Hughes, R.G. and V. Alvà.-1996. A quantitative study of
feeding by the hydroid Tubularia larynx Ellis & Solander 1785,
Sci. Mar., 60: 43-54.
Dr. Mikel Latasa (Colaborador Científico). Physiol-
ogy and ecology of phytoplankton. Ecology of the differ-
ent groups of phytoplankton characterized by their pig-
ment markers. Mortality rates of phytoplankton due to
microzooplankton grazing. Effect of nutrients and light
and diel rhythms on the pigment content of microalgae.
HPLC analysis of pigments.
Selected publications
Latasa, M., Estrada, M. and Delgado, M. 1992. Plankton-pigment
relationships in the Northwestern Mediterranean during stratifi-
cation. Mar. Ecol. Progr. Ser. 88: 61-73.
Andersen, R.A., Bidigare, R.R., Keller, M.D. and Latasa, M. 1996.
A comparison of HPLC pigment signatures and electron
microscopy for oligotrophic waters of the North Atlantic and
Pacific Oceans. Deep-Sea Res. II 43: 517-538.
Latasa, M., Bidigare, R.R., Ondrusek, M. and Kennicutt II, C.S.
1996. HPLC analysis of algal pigments: a comparison exercise
among laboratories and recommendations for improved analyt-
ical performance. Mar. Chem. 51: 315-324.
Dr. Cèlia Marrasé (Investigadora Científica). Plank-
ton ecology: Phyto-zooplankton relationships. Phyto-bac-
terioplankton coupling. Influence of environmental fac-
tors on bacterivory. Influence of environmental factors on
structure, activities and biochemical composition of
plankton communities. Interaction between physical fac-
tors and biological phenomena in pelagic systems. Effects
of small-scale turbulence on structure and activity of
plankton communities.
Selected publications
Dolan, J. R. and Marrasé, C. 1995. Planktonic ciliate distribution
relative to a deep chlorophyll maximum: Catalan Sea, N. W.
Mediterranean, June 1993. Deep-Sea Res. 42: 1965-1987.
Estrada, M., Marrasé, C. and Salat, J. 1996. In vivo
fluorescence/chlorophyll ratio as an ecological indicator in
oceanography. Sci. Mar. 60: 315-323.
Marrasé, C., Costello, J.H. Granata, T. and Strickler, J.R. 1990.
Grazing in a turbulent environment: Energy dissipation,
encounter rates, and efficacy of feeding currents in Centropages
hamatus. Proc. Nat. Acad. Sci. USA, 87:1653-1657.
Dr. Carles Pedrós-Alió (Investigador Científico).
Aquatic microbial ecology. Structure of, and carbon flow
through, microbial food webs in contrasting environ-
ments. Diversity of microbial assemblages. Importance of
organic matter, inorganic substrates and temperature in
regulating heterotrophic bacterial production. Physiolog-
ical ecology of selected microbial organisms including
bacteria, algae and ciliates.
Selected publications
Pedrós-Alió, C. 1993. Diversity of bacterioplankton. Trends Ecol.
Evol. 8: 86-90. 
Pedrós-Alió, C. 1994. The problem of species aggregation in food
webs. Microb. Ecol. 27: 201-203.
Pedrós-Alió, C., Calderón-Paz, J.I., Guixa, N., Navarrete, A. and
Vaqué, D. 1996. Microbial plankton across the Drake Passage.
Pol. Biol. 16: 613-622.
Dr. Enric Saiz (Colaborador Científico). Ecology of
micro and mesozooplankton in marine environments.
Special emphasis on i) laboratory research regarding
aspects such as ecophysiology (feeding, excretion,
growth), behavioural studies, effects of small-scale turbu-
lence, roles of predation and patchiness as forcing factors,
and ii) field studies focusing on the role of copepods as
grazers in the NW Mediterranean as well as their contri-
bution to regenerated production and also on the quantifi-
cation of juvenile and adult copepod growth rates in rela-
tion to hydrographical singularities.
Selected publications
Saiz, E., Tiselius, P., Jonsson, P.R., Verity, P. and Paffenhöfer, G.-
A. 1993. Experimental records of the effects of food patchiness
and predation on the egg production of the copepod Acartia
tonsa D. Limnol. Oceanogr. 38: 280-289.
Saiz, E. 1994. Observations on the free-swimming behaviour of the
copepod Acartia tonsa: effects of food concentration and tur-
bulent water motion. Limnol. Oceanogr. 39: 1566-1578.
Saiz, E. and Kiørboe, T. 1995. Suspension and predatory feeding of
the copepod Acartia tonsa in turbulent environments. Mar.
Ecol. Progr. Ser. 122: 147-158.
Ms. Isabel Trepat (Titulada Superior). Zooplankton:
ecology and systematics of Thaliacea and appendiculari-
ans. Laboratory culture of copepods, egg production
methods.
Selected publications
Alcaraz, M., Saiz, E., Fernández, J.A., Trepat, I. and Bautista, B.
1996. Antarctic zooplankton metabolism: carbon requirements
and ammonia excretion in the vicinity of the Bransfield Strait
during January 1994. J. Mar. System (in press).
Calbet, A., Alcaraz, M., Saiz, E., Estrada M. and Trepat, I. 1996.
Planktonic herbivorous food webs in the Catalan Sea (NW
Mediterranean): temporal variability and comparison of indices
of phyto-zooplankton coupling based on state variables and rate
processes. J. Plankton Res. 18: 2329-2347.
Saiz, E., Calbet, A., Trepat, I., Irigoyen, X. and Alcaraz, M. 1997.
Food availability as a potential source of bias on the egg pro-
duction method for copepod. J. Plankton Res. 19: 1-14.
Dr. Dolors Vaqué (Colaboradora Científica). Aquat-
ic microbial ecology. Role of bacteria as carbon sources
for higher trophic levels (i.e., protists). Factors regulating
bacterial activity and biomass in coastal waters and the
open sea (Mediterranean, Atlantic Ocean and Antarctic
waters).
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Selected publications
Vaqué, D., Gasol, J.M. and Marrasé, C. 1994. Protist grazing rates:
the significance of methodology and ecological factors. Mar.
Ecol. Progr. Ser. 109: 263-274.
Vaqué, D., Agustí, S., Duarte, C.M., Enríquez, S. and Geertz-
Hansen, O. 1994. Dynamics of microbial heterotrophs within
Codium bursa: a self-contained microbial food web. Mar. Ecol.
Progr. Ser. 109: 275-282.
del Giorgio, P., Gasol, J.M., Vaqué, D., Mura, P., Agustí, S. and
Duarte, C.M. 1996. Protistan-control of the proportion of
metabolically active cells in coastal marine bacterioplankton.
Limnol. Oceanogr. 41: 1169-1179
Other Scientists
Dr. Víctor Alvà (Investigador contratado). Ecology
of benthic marine invertebrates, especially cnidarians and
echinoderms. Study of their life histories, focusing on
feeding, reproduction, ontogeny and demographic param-
eters. Trophic ecology of benthic suspension feeders.
Functional morphology of digestive, storage and repro-
duction systems and their relationships to life history.
Biogeography of echinoderms, in particular Ophiuroidea.
Selected publications
Gili, J.M., Hughes R.G., and Alvà, V. 1996. A quantitative study of
feeding by the hydroid Tubularia larynx Ellis and Solander,
1786. Sci. Mar. 60: 43-54.
Gili, J.M., Alvà, V., Pagès, F., Kloser, H. and Arntz, W.E. 1996.
Benthic diatoms as the principal food source in the sub-Antarc-
tic marine hydroid Silicularia rosea. Pol. Biol. 16: 507-512.
Deheyn, D., Alvà, V. and Jangoux, M. 1996. Fine structure of the
photogenous areas in the bioluminescent ophiuroid Amphipho-
lis squamata Delle Chiaje (Echinodermata). Zoomorphology
(in press).
Dr. Rafael Coma (Investigador contratado). Ecology
of tropical and temperate benthic sublittoral communi-
ties. Trophic ecology of benthic suspension feeders. Eco-
physiology of benthic invertebrates. Energetic approach
to life-history strategies of benthic suspension feeders.
Environmental and biological factors regulating the ecol-
ogy of benthic suspension feeders. Long-term monitoring
of protected and non-protected areas. Long-term monitor-
ing of secondary production in benthic invertebrates.
Selected publications
Coma, R., Zabala, M. and Gili, J.M. 1995. Sexual reproductive
effort in the Mediterranean gorgonian Paramuricea clavata.
Mar. Ecol. Progr. Ser. 117: 185-192. 
Coma, R., Gili, J.M. and Zabala, M. 1995. Trophic ecology of a
benthic marine hydroid, Campanularia everta. Mar. Ecol.
Progr. Ser. 119: 211-220.
Coma, R., Llobet, I., Gili, J.M. and Zabala, M. 1996. Quantification
of sexual reproduction and sexual reproductive effort in a
marine benthic hydroid. Mar. Biol. 125: 365-373.
Dr. Maximino Delgado (Investigador Contratado).
Ecology of phytoplankton and microphytobenthos. Mon-
itoring of toxic phytoplankton in relation to bivalve cul-
tures. Taxonomy, growth and behaviour of toxic
dinoflagellates.
Selected publications:
Fraga, S., Bravo, I., Delgado, M., Franco, J.M. and Zapata, M.
1995. Gyrodinium impudicum sp. nov. (Dinophyceae), a non-
toxic, chain-forming, red-tide dinoflagellate. Phycologia 34:
514-521.
Delgado, M., Fraga, S., Garcés, E. and Camp, J. 1996. Discol-
oración de las aguas en La Fosca (Costa Brava) durante el ver-
ano de 1994 debido a una especie del género Alexandrium, sub-
género Gessnerium. In: Actas de la IV Reunión Ibérica sobre
Fitoplancton Tóxico y Biotoxinas. Matamoros, E. y Delgado,
M. (eds.). Direcció General de Pesca Marítima (Generalitat de
Catalunya), Barcelona, pp. 59-64.
Delgado, M., Garcés, E. and Camp, J. 1996. Growth and behaviour
of Dinophysis sacculus from the NW Mediterranean. In: Harm-
ful and Toxic Algal Blooms. Yasumoto, T., Oshima, Y. and
Fukuyo, Y. (eds.). Intergovernmental Oceanographic Commis-
sion of UNESCO, Sendai, pp. 261-264.
Dr. Angela Fara (Becaria postdoctoral). Ecophysi-
ology of plankton, especially the study of dynamics of
amino acid, protein, carbohydrate, RNA and DNA in
cultures of different phytoplankton species growing
under N and P starvation. Comparative study of the bio-
chemical composition of the pico- and nanoplankton
size fractions of natural communities. Identification of
specific biochemical indicators of phosphorus and nitro-
gen deficiency.
Selected publications
Fara, A., Berdalet, E. and Arin, L. 1996. Determination of RNA and
DNA concentrations in natural plankton samples by using thia-
zole orange in combination with RNase and DNase digestions.
J. Phycol. 32: 1074-1083.
Fara, A., Arzul, G., Boni, L. and Giordani, P. 1994. Effect of sedi-
ment elutriate on the growth of Gymnodinium sp. (Dino-
phyceae). I. Giorn. Bot. Ital. 128: 921-929.
Fara, A. and Boni, L. 1994. Effect of sediment elutriate on the
chemical composition of Gymnodinium sp. (Dinophyceae). II.
Giorn. Bot. Ital. 128: 931-939.
Dr. Josep M. Gasol (Investigador contratado). Fac-
tors regulating the abundance of planktonic microorgan-
isms and microorganism community structure (size and
functional structure). How predation and resources regu-
late microorganism (in particular, bacterial) abundances
and how they regulate the composition of the microbial
“black box” in terms of size structure and metabolic char-
acteristics of the community. Empirical analysis of data
bases of organism abundance, growth and loss rates, gen-
erated mainly on cruises; and more detailed studies of
community composition with the combined use of image
analysis and flow cytometry, and metabolic fluorescent
probes.
Selected publications
Gasol, J.M. and Vaqué, D. 1993. Lack of coupling between het-
erotrophic nanoflagellates and bacteria: a common phe-
nomenon across aquatic systems? Limnol. Oceanogr. 38: 657-
665.
Gasol, J.M. 1994. A framework for the assessment of top-down vs
bottom-up control of heterotrophic nanoflagellate abundance.
Mar. Ecol. Progr. Ser. 113: 291-300.
Gasol, J.M., del Giorgio, P.A., Massana, R. and Duarte, C.M. 1995.
Active versus inactive bacteria: size-dependence in a coastal
marine plankton community. Mar. Ecol. Progr. Ser. 128: 91-97.
Dr. Xabier Irigoien (Becario postdoctoral). Ecology
of mesozooplankton in coastal and oceanic environments.
Special emphasis on feeding and secondary production by
copepods in estuarine systems in relation to such environ-
mental parameters as salinity, turbidity and phytoplankton
distribution. Determination of reduction on secondary pro-
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duction by food limitation in coastal and oceanic areas in
the NW Mediterranean and Antarctica. Development of
methodology for copepod grazing experiments.
Selected publications
Irigoien, X. and Castel, J. 1995. Feeding rates and productivity of
the copepod Acartia bifilosa in a highly turbid estuary; the
Gironde (SW France). Hydrobiologia 311: 115-125.
Irigoien, X., Castel, J., and Gasparini, S. 1996. Gut passage time as
predictor of food limitation situations. Application to two estu-
arine copepods, Acartia bifilosa and Eurytemora afinis. Mar.
Ecol. Progr. Ser. 131: 159-163.
Irigoien, X. and Castel, J. 1997. Light limitation and chlorophyll
distribution in a highly turbid estuary: the Gironde (SW
France). Estuar. Coast. Shelf Sci. (in press).
Dr. Akira Kuwata (Becario postdoctoral). Ecology
of phytoplankton, especially the population dynamics of
marine planktonic diatoms. Physiological ecology of life
cycles and survival mechanisms under environmental
fluctuations. Comparative study of life histories.
Selected publications
Kuwata, A., Hama, T. and Takahashi, M. 1993. Ecophysiological
characterization of two life-forms, resting spores and resting
cells of a marine planktonic diatom, Chaetoceros pseu-
docurvisetus, formed under nutrient depletion. Mar. Ecol.
Progr. Ser. 102: 245-255.
Kuwata, A., Kanazawa, H. and Takahashi, M. 1996. A method for
estimation of the in situ growth rate for a large pelagic diatom
of Rhizosoleniacea. Mar. Ecol. Progr. Ser. 131: 219-224.
Dr. Mercedes Masó (Investigadora contratada).
Coastal dynamics, shelf-slope water interactions. Season-
al and mesoscale variability of coastal waters. Physico-
biological coupling, relationship between mesoscale
physical structures (shelf-slope fronts, upwelling fronts,
etc.) and biological patterns. Physico-chemical variabili-
ty of near-shore waters, anthropogenic influences, rela-
tionships with algal blooms, coastal eutrophication.
Selected publications
Masó, M. and Tintoré, J. 1991. Variability of the shelf water off NE
Spanish Coast. J. Mar. Syst. 1: 441-450.
Duarte, C., Masó, M. and Merino, M. 1992. The relationship
between mesoscale phytoplankton heterogeneity and hydro-
graphic variability. Deep Sea Res. 19: 45-54.
Sabatés, A. and Masó, M. 1992. Unusual larval fish distribution pat-
tern as a consequence of an unpredictable hydrographic event
in a coastal zone in the western Mediterranean. Limnol.
Oceanogr. 37: 1252-1260.
Dr. Ramon Massana (Investigador contratado).
Trophic relationships among microorganisms, with par-
ticular interest in the physiological ecology of ciliates.
Molecular approaches to microbial diversity. Currently
pursuing the latter field at the University of California-
Santa Barbara.
Selected publications
Massana, R. and Pedrós-Alió, C. 1994. A method to determine inte-
grated predation in stratified waters. Limnol. Oceanogr. 39:
248-262.
Massana, R., Stumm, C.K. and Pedrós-Alió, C. 1994. Effects of tem-
perature, sulfide, and food abundance on growth and feeding of
anaerobic ciliates. Appl. Environ. Microb. 60: 1317-1324.
Massana, R., Murray, A.E., Preston, C.M. and DeLong, E.F. 1997.
Vertical distribution and phylogenetic characterization of
marine planktonic bacteria of the Domain Arcahea in the Santa
Barbara Channel. Appl. Environ. Microb. 63: 50-56.
Dr. Francesc Pagès (Investigador contratado). Ecol-
ogy and systematics of gelatinous zooplankton, particu-
larly siphonophores, medusae and ctenophores. Small-
scale and mesoscale coupling between hydrological
parameters and zooplankton distribution. Trophic impact
of gelatinous carnivores on zooplankton. Biological asso-
ciations with gelatinous zooplankton. Geographic areas:
Mediterranean, Benguela System, Arctic and Southern
Oceans.
Selected publications
Pugh, P.R. and Pagès, F. 1995. Is Lensia reticulata a diphyine
species (Siphonophorae, Calycophora, Diphyidae)? A re-
description. Sci. Mar. 59: 181-192.
Pagès, F., González, H.E. and González, S.R. 1996. Diet of the
gelatinous zooplankton in Hardangerfjord (Norway) and poten-
tial predatory impact by Aglantha digitale (Trachymedusae).
Mar. Ecol. Progr. Ser. 139: 69-77.
Pagès, F., White, M.G. and Rodhouse, P.G. 1996. Abundance of
gelatinous carnivores in the nekton community of the Antarctic
Polar Frontal Zone in summer 1994. Mar Ecol. Progr. Ser. 141:
139-147.
Dr. Francesc Peters (Investigador contratado).
Aquatic microbial ecology, with special emphasis on
marine pelagic systems. Small-scale turbulence and its
effects on microbial biomass and rates. Measurement of
small-scale turbulence in laboratory set-ups. Determina-
tion of oceanic turbulence and its intermittency. Develop-
ment of turbulence-generation techniques for laboratory
set-ups. Protozooplankton grazing and its role as a bacte-
rial biomass regulator. Swimming behaviour of protozoo-
plankton related to prey biomass and turbulence levels.
Oligotrophic systems. Nutrient limitation in phytoplank-
ton growth. Effects of turbulence on phytoplankton
growth in relation to organism size. Microbial-dominated
systems versus zooplankton-dominated systems.
Selected publications:
Peters, F., Choi, J.W. and Gross, T. 1996. Paraphysomonas imper-
forata Lucas (Protista, Chrysomonadida) under different turbu-
lence levels: feeding, physiology and energetics. Mar. Ecol.
Progr. Ser. 134: 235-245.
Cota, G.F., Pomeroy, L.R., Harrison, W.G., Jones, E.P., Peters, F.,
Sheldon, Jr., W.M. and Weingartner, T.R. 1996. Nutrients, pri-
mary production and microbial heterotrophy in the southeastern
Chukchi Sea: Arctic summer nutrient depletion and heterotro-
phy. Mar. Ecol. Progr. Ser. 135: 247-258.
Peters, F. and Redondo, J.M. (in press). Turbulence generation and
measurement: application to studies about plankton. Sci. Mar.
Dr. M. Montserrat Sala (Investigadora contratada).
Determination of the limiting factors in microbial com-
munities in the Mediterranean Sea. Influence of turbu-
lence on bacterial activity and production. Degradation of
organic matter in aquatic ecosystems: microbial popula-
tions and enzymatic activities involved. Formation of
bacterial aggregates during the degradation of organic
matter. Microbial ectoenzymatic activities (alkaline phos-
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phatase, aminopeptidase and glucosidase), bacterial pro-
duction, and bacterial volume by image analysis.
Selected publications
Sala, M.M. and Güde, H. 1996. Influence of algae and crustacean
zooplankton on patterns of microbial hydrolytic enzyme activi-
ties. An experimental approach. Arch. Hydrobiol. Spec. Issues
Advanc. Limnol. 48: 143-154.
Sala, M.M., Walser, R. and Güde, H. 1994. Experimentelle Unter-
suchungen zum Makrophytenabbau. Mikrobielle Lebensge-
meinschaften und Ekto-Enzymaktivitäten. Deutsche
Gesellschaft für Limnologie. Erweiterte Zussamenfassungen
der Jahrestagung 1993: 301-305.
Walser, R., Sala, M.M. and Güde, H. 1994. Experimentelle Unter-
suchungen zum Makrophytenabbau. Abbaubilanz für Kohlen-
stoff, Stickstoff und Phosphor. Deutsche Gesellschaft für Lim-
nologie. Erweiterte Zussamenfassungen der Jahrestagung
1993: 297-300.
Dr. Renate Scharek. (Investigadora contratada). Ecol-
ogy of phytoplankton and protozoa; Ecology of phyto-
plankton and sea-ice algae in the Southern Ocean; Interac-
tions of phytoplankton and trace metals; Ecology of
diatoms in the North Pacific Central Gyre; Vertical flux of
phytoplankton; Diatom aggregation and disaggregation
Selected publications
Smetacek,V., Scharek, R. and Nöthig, E.- M. 1990. Seasonal and
regional variation in the pelagial and its relationship to the life
history cycle of krill. In: Kerry, K. R., Hempel, G. (Eds.)
Antarctic Ecosystems. Ecological Change and Conservation.
Springer Verlag, Berlin, pp. 103 - 114.
Scharek, R., Smetacek, V., Fahrbach, E. , Gordon, L. I., Rohardt, G.
and Moore, S. 1994. The transition from winter to early spring
in the eastern Weddell Sea, Antarctica: Plankton biomass and
composition in relation to hydrography and nutrients. Deep-Sea
Res., 41: 1231 - 1250.
Scharek, R., van Leeuwe, M. A. and de Baar, H. J. W. 1997.
Responses of Southern Ocean Phytoplankton to the Addition of
Trace Metals. Deep-Sea Res. II, 44; 209-227.
Ph.D. Students
Ms. Laura Arin (Becaria predoctoral) (ICM Ph.D.
advisor: Dr. M. Estrada). Ecology of marine plankton, fun-
damentally phytoplankton. Species composition of phyto-
plankton communities in relation to different environmental
conditions. Biomass evaluation in terms of size-fractionat-
ed chlorophyll and biovolume of the main groups of phyto-
plankton as well as size-distribution. Biochemical indica-
tors of physiological state of microplankton communities.
Selected publications
Berdalet, E., Marrasè, C., Estrada, M., Arin, L. and MacLean, M.
1996. Microbial community responses to nitrogen and phos-
phorus-deficient nutrient inputs: microplankton dynamics and
biochemical characterization. J. Plankton Res. 18: 1627-1641.
Berdalet, E., Vaqué, D., Arin, L., Estrada, M., Alcaraz, M. and Fer-
nández, J.A. 1997. Hydrography and biochemical indicators of
microplankton biomass in the Bransfield Strait (Antartica) dur-
ing January 1994. Polar Biol. 17: 31-38.
Fara, A., Berdalet, E. and Arin, L. 1996. Determination of RNA and
DNA concentrations in natural plankton samples using thiazole
orange in combination with DNase and RNase digestions. J.
Phycol. 32: (in press).
Dr. Albert Calbet (Becario predoctoral, 1996)
(ICM Ph.D. advisor: Dr. M. Alcaraz). Marine plankton
ecology, with emphasis on zooplankton. Trophic
dynamics of copepods. Relationships between different
frequencies of fluctuating food availability and cope-
pod egg production and development as well as the
modulating effect of other environmental factors such
as light and temperature. Study of daily rhythms in
ingestion and egg production. Field studies for quan-
tification of juvenile and adult copepod growth rates in
relation to hydrographical singularities in the NW
Mediterranean.
Selected publications
Calbet, A. and Alcaraz, M. 1996. Effects of constant and fluctuat-
ing food supply on egg production rates of Acartia grani (Cope-
poda: Calanoida). Mar. Ecol. Progr. Ser. 140: 33-39.
Saiz, E., Calbet, A., Trepat, I., Irigoien, X. and Alcaraz, M. 1997.
Food availability as a potential source of bias on the egg pro-
duction method for copepods. J. Plankton Res. 19: 1-14.
Calbet, A. and M. Alcaraz. 1997. Growth and survival rates of early
developmental stages of Acartia grani (Copepoda: Calanoidea)
in relation to food concentration and fluctuations in food sup-
ply. Mar. Ecol. Progr. Ser. 147: 181-186.
Mr. Juan I. Calderón-Paz (Becario predoctoral)
(ICM Ph.D. advisor: Dr. C. Pedrós-Alió). Biomass and
heterotrophic production of bacterioplankton in diverse
aquatic ecosystems: from coastal solar salterns to Antarc-
tic marine waters. Low-molecular-weight rRNA band
patterns as indicators of bacterial diversity in aquatic
ecosystems.
Selected publications
Calderón-Paz, J.I., García Cantizano, J., Vaqué, D. and Pedrós-
Alió, C. 1993. Heterotrophic bacterial production in systems of
the northern Spanish Mediterranean Region. Ver. int. Ver. Lim-
nol. 25: 739-742.
Pedrós-Alió, C., García Cantizano, J. and Calderón, J.I. 1993. Bac-
terial production in anaerobic water columns. In: Current Meth-
ods in Aquatic Microbial Ecology. Kemp, P.F., Sherr, B.F.,
Sherr, E.B. and Cole, J.J. (eds.). Lewis Pub., Boca Raton, Flori-
da, pp. 519-530.
García-Cantizano, J., Calderón-Paz, J.I. and Pedrós-Alió, C. 1994.
Thymidine incorporation in Lake Cisó: problems in estimating
bacterial secondary production across oxic-anoxic interfaces.
FEMS Microb. Ecol. 14: 53-64.
Ms. Carme Cornet (Becaria predoctoral) (ICM
Ph.D. advisor: Dr. J.M. Gili). Zooplankton ecology. Spa-
tio-temporal distribution and abundance of hyperiid
amphipods in relation to mesoscale hydrographic struc-
tures. Hyperiid systematics and distribution in the
Mediterranean, Antarctic and Southeast Atlantic.
Selected publications
Cornet, C. and Gili, J.M. 1993. Vertical distribution and daily
migrations of hyperiid amphipods in the Northern Benguela in
relation to water-column stratification. Deep-Sea Res. 40:
2295-2306.
Ms. Alicia Duró (Becaria predoctoral) (ICM Ph.D.
advisor: Dr. J.M. Gili). Zooplankton ecology. Spatio-
temporal distribution and abundance of chaetognaths in
relation to mesoscale hydrographic structures: upwelling
and Oceanic and coastal fronts. Chaetognatha systematics
and distribution in the Southeast Atlantic, Mediterranean,
and Antarctic.
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Selected publications
Duró, A., Gili, J.M and Andreu, P. 1994. Influence of the thermo-
cline on the vertical migration of Chaetognatha in the northern
Benguela. J. Plankton Res., 16: 1149-2265.
Duró, A. and Gili, J.M. 1996. Mesoscale spatial heterogeneity in
chaetognath populations during upwelling abatement in the
northern Benguela. Mar. Ecol. Progr. Ser. 140: 41-58.
Ms. Esther Garcés (Becaria predoctoral) (ICM Ph.D.
advisor: Dr. J. Camp). Thesis on in situ measurement of growth
rates in dinoflagellate blooms. Dynamics and development of
dinoflagellate blooms in relation to other parameters.
Selected publications
Garcés, E., Delgado, M. and Camp, J. 1996. In situ growth rates via
diel DNA synthesis cycle of a possible ichthyotoxic dinoflagel-
late, Gyrodinium corsicum. NATO Advance Study Institute on
The Physiological Ecology of Harmful Algal Blooms (in press).
Delgado, M., Garcés, E. and Camp, J. 1996. Growth and behaviour
of Dinophysis sacculus from the NW Mediterranean. In: Harm-
ful and Toxic Algal Blooms, Yasumoto, T., Oshima, Y. and
Fukuyo, Y. (eds.). UNESCO (in press).
Ms. Núria Guixa-Boixereu (Becaria predoctoral)
(ICM Ph.D. advisor: Dr. C. Pedrós-Alió). Abundance and
importance of bacteriophages in diverse aquatic ecosys-
tems: from coastal solar salterns to Antarctic marine
waters. Factors determining the relative abundance of
bacteria and viruses in planktonic systems.
Selected publications
Pedrós-Alió, C., Calderón-Paz, J.I., Guixa, N., Navarrete, A. and
Vaqué, D. 1996. Microbial plankton across the Drake Passage.
Polar Biol. 16: 613-622.
Guixa-Boixereu, N., Calderón-Paz, J.I., Heldal, M., Bratbak, G. and
Pedrós-Alió, C. 1996. Viral lysis and bacterivory as prokaryotic loss
factors along a salinity gradient. Aquat Microb. Ecol., 11: 215-227.
Mr. José A. G. Morán (Becario predoctoral) (ICM
Ph.D. advisor: Dr. M. Estrada). Marine plankton ecology,
with special focus on phytoplankton. Primary production,
both particulate and dissolved, and its relationship to
hydrographic features in the NW Mediterranean. Interac-
tion between phytoplankton and bacterioplankton
through the release of organic carbon by phytoplankton
and uptake by bacteria. Compartmental analysis of car-
bon fluxes between components of planktonic food webs.
Selected publications
Estrada, M. and Morán, J.A.G. 1996. Determination of dissolved
organic carbon released by phytoplankton in natural water sam-
ples. In: Integrated marine system analysis, J. Baeyens,
Dehairs, F. and Goeyens, L. (eds.), ENIMSA, Vrije Universiteit
Brussel, Brussels, pp. 58-67.
Morán, J.A.G. and Arrontes, J. 1994. Factors affecting food prefer-
ence in a widespread intertidal isopod. J. Exp. Mar. Biol. Ecol.
182: 111-121.
Ms. Covadonga Orejas (Becaria predoctoral) (ICM
Ph. D. advisor: Dr. J.M. Gili). Ecology of Antarctic
gelatinous zooplankton: distribution and abundance in
relation to mesoscale structures in the Antarctic Peninsu-
la and Weddell Sea. Trophic ecology of benthic suspen-
sion feeders: diet, prey capture and digestion. Reproduc-
tion of Antarctic anthozoans. From July 96 in the Alfred-
Wegener-Institute, Bremerhaven, Germany. 
Ms. Marta Ribes (Becaria predoctoral) (ICM Ph.D.
advisor: Dr. J.M. Gili). Trophic ecology and energetics
of benthic suspension feeders. Feeding behaviour, prey
capture and selectivity by gorgonians, sponges and
ascidians. Respiration. Field experiments with incuba-
tion chambers.
Selected publications
Coma, R., Ribes, M., Gili, J.M. and Zabala, M. 1995. Reproduction
and cycle of gonadal development in the Mediterranean gor-
gonian Paramuricea clavata. Mar. Ecol. Progr. Ser. 117: 173-
183.
Ribes, M., Coma, R., Zabala, M. and Gili, J.M. 1996. Small-scale
spatial heterogeneity in the population of a cave-dwelling
mediterranean mysid. J. Plankton Res. 18: 659-671.
Mr. Sergi Rossi (Becario predoctoral) (ICM Ph.D.
advisor: Dr. J.M. Gili). Evaluation of the role of environ-
mental control in regulating the rate and frequency of
prey capture by benthic suspension feeders through a spa-
tio-temporal assessment of hydrodynamic conditions.
Littoral sediment traps. Activity rhythms. Protein and
lipid analysis.
Selected publications
Rossi, S., Hughes, R.G. and Gili, J.M. 1996. Factors affecting the
orientation of growth of Sertularia perpusilla Stechow (Hydro-
zoa: Sertulariidae) on leaves of Posidonia oceanica (L.) Delile.
In: Proceedings of the 5th International Conference on Coelen-
terate Biology (H. Den Hartog, ed.), University of Amsterdam
(in press).
Mr. Evaristo Vázquez (Becario predoctoral) (ICM
Ph.D. advisor: Dr. D. Vaqué). Marine plankton ecology,
with special focus on: bacterioplankton, bacterial produc-
tion, grazing of flagellates on bacteria, carbon fluxes
between components of microbial food-webs and rela-
tionship between hydrographic features, size distribution
and production by bacteria.
Selected publications
Tamigneaux, E., Vázquez, E., Mingelbier, M., Klein, B. and Leg-
endre, L. 1995. Environmental control of phytoplankton
assemblages in nearshore marine waters, with special empha-
sis on phototrophic ultraplankton. J. Plankton Res. 17: 1421-
1447.
Ms. Magda Vila (Becaria predoctoral) (ICM Ph.D.
advisor: Dr. M. Delgado). Ecology of phytoplankton,
especially geographic distribution and seasonal abun-
dance of phytoplankton along the Catalan coast. Monitor-
ing of toxic dinoflagellates and red tides. Biological fac-
tors that allow development of phytoplankton (vertical
and horizontal migration, cyst formation). Grazing on
dinoflagellate blooms.
Technicians
Ms. Lluisa Cros (Titulada Técnico). Maintenance of
the ICM’s microalgal culture collection. Calcareous
nanoplankton taxonomy and ecology. Experience in
coastal dune research.
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Selected publications
Cros, L. and Serra, J. 1993. A complex dune system in Baix Empordà
(Catalonia, Spain). In: The Dynamics and Environmental Context
of Aeolian Sedimentary Systems, Pye, K. (ed). Geological Soci-
ety Special Publication No. 72, pp. 191-199.
Cros, L. 1995. Calcareous nanoplankton in surficial sediments of
the Catalan-Balearic Sea (Northwestern Mediterranean). In:
5Th INA Conference in Salamanca Proceedings, Flores, J.A.
and Sierro, F.J. (eds.), pp. 47-59.
Cros, L. 1995. Coccolithophorid distribution across a transect
between the Iberian Peninsula and the Balearic Islands (North-
western Mediterranean Sea). In: 6th INA Conference, Copen-
hagen 1995, Programme and Abstracts), J. Nanoplankton Res.
17: 53.
Ms. Antonia Cruz (Ayudante de Investigación). Lab-
oratory assistant specializing in zooplankton sampling,
nutrients, phytoplankton cultures. Maintenance of data
bases. Deceased 1996.
Ms. Pilar Sacristán (Ayudante de Investigación).
Laboratory assistant specializing in bacterial cultures, fil-
tration and staining procedures for plankton samples.
Maintenance of data bases.
Ms. María Vélez (Ayudante de Investigación). Labo-
ratory assistant specializing in phytoplankton cultures,
filtration and staining procedures for plankton samples.
Maintenance of data bases.
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Head of Department: Dr. Belén Alonso
http://www.icm.csic.es/geo/gmo_index.html
Research Projects
STEAM: Sediment Transport on European
Atlantic Margins (EU-MAS2-CT94 0083)  (July 94-Jan
97) (Coordinator, Dr. P.Weaver, Southampton Oceano-
graphic Centre, UK; ICM scientist in charge: Dr. B.
Alonso).
Objectives: To determine sediment transport process-
es from the continental margin and the flanks of volcanic
islands to the deep marine environments, including fre-
quency, magnitude and causes of sediment instability.
Detail Reconnaissance of the Catalan-Balearic
continental margin with a combination of new high-
resolution tools (SWBS, high-resolution seismic-
TOPAS, and TOBI). (HC & Mobility Programme Euro-
pean Access to Sea Floor Survey Systems-IOS) (June 95-
June 96) (ICM scientist in charge: Dr. B. Alonso).
Objectives: A very detailed study of current and
recent morphology of the sea floor in the Valencia
Trough area, to establish the main settlement and ero-
sional processes using high-resolution seismic and acous-
tic equipment on board the BIO HESPERIDES, such as
the EM 12 multibeam echosounder, TOPAS parametric
echosounder, and the TOBI side-scan sonar system.
EUROMARGE: Northwestern Mediterranean.
Transfer of matter and energy on European continen-
tal margins (UE-PL-920027) (Jan 93-Mar 96) (Coordi-
nator, M. Canals, Univ. Barcelona; ICM scientist in
charge: Dr. A. Palanques).
Objectives: Specific research on the continental mar-
gins in the Northwestern Mediterranean of high biologi-
cal productivity that receive large inputs of terrestrial ori-
gin. Interrelated oceanographic parameters are measured
continuously in order to estimate the fluxes and material
budgets between shallow environments and deeper water
margins. This study will provide new knowledge for a
better understanding of present-day land-ocean exchange
processes and identification of past long-term environ-
mental changes.
FANS: Fluxes across narrow shelves (EC-MAS3-
CT95-0037) (Mar 96-Mar 99) (Coordinator, Dr. A.
Sánchez Arcilla, Univ. Politècnica de Catalunya,
Barcelona; ICM scientist in charge: Dr. A. Palanques).
Objectives: To improve existing knowledge of water
fluxes and associated sediment and nutrient fluxes on
narrow shelves, in which the nearshore and continental
shelf regions may interact to determine across-shelf
dynamics, and to study coupling between nearshore,
shelf and slope processes. The project envisages a syn-
ergistic use of observational/experimental, remote sens-
ing and numerical modelling techniques applied to a
suitable test area.
EUROMODEL: Hydrodynamic modelling of the
western Mediterranean basin (UE- MAS2-CT93-0066
and CICYT, AMB93-1372-CE) (June 93-May 95) (Coor-
dinator: Dr. P.M. Lehucher, CETIIS Aix-en-Provence,
France; ICM scientist in charge: Dr. J. Font).
Objectives: Euromodel carried out global studies in
basin, regional and process dynamics by both modelling
and in situ experiments, with particular emphasis on sea-
sonal and mesoscale variabilities. Synergy between in
situ and satellite observations and theoretical, physical
and numerical models was used systematically.
ALGERS: The use of ERS sensors for the study of
the dynamics of Modified Atlantic water in the Algeri-
an basin (western Mediterranean Sea) (European Space
Agency, Earth Observation Program, E102/0) (Mar 95-
July 98) (Scientist in charge: Dr. J. Font).
Objectives: To use the Synthetic Aperture Radar,
altimeter and Along-Track Scanning Radiometer on the
ERS-2 satellite to study the Algerian basin, namely: 1)
generation and evolution of large anticyclonic eddies
over a temporal scale of months, 2) drift of Modified
Atlantic Water (MAW) in relation to these large eddies,
and 3) identification of mesoscale current-shear struc-
tures in the Algerian current.
OMEGA: Observations and modelling of eddy
scale geostrophic and ageostrophic circulation. (UE-
MAS3-CT95-0001, CICYT MAR96-1447-CE) (Feb 96-
Jan 99) (Coordinator, Dr. J. Tintoré, Univ. Illes Balears,
Spain; ICM scientist in charge: Dr. J. Font).
Objectives: To determine three-dimensional ageos-
trophic circulation at mesoscale (10-100 km) fronts and
eddies and quantitatively estimate the vertical velocity; to
evaluate the impact of ageostrophic vertical motion on
the biogeochemical properties in the upper 400 m; and to
provide the scientific community with a standardised tool
for the computation of vertical motions from routine CTD
and ADCP data.
MATER: Mass transfer and ecosystem response.
(UE-MAS3-CT96-0051, CICYT, MAR96-2586-C03-02-
E) (Aug 96-July 99) (Coordinator, Dr. A. Monaco, Univ.
Perpignan, France; ICM scientist in charge (physics
team): Dr. J. Font).
Objectives: MATER is the second phase of the
Mediterranean Targeted Project (MAST-Regional Seas).
The team is participating in two workpackages: Basic
scale process studies, modelling and straits monitoring;
and multidisciplinary studies in the western Mediter-
ranean Sea. It has the responsability of the interdisci-
plinary study of mesoscale instabilities in the Algerian
basin, including a high resolution interdisciplinary in situ
study, monitoring of the Balearic channels, long-term
monitoring of mesoscale activity, and long-term multi-
satellite monitoring of the Algerian basin.
SOFARGOS: Development of a Lagrangian tech-
nique adapted for large-scale and mesoscale current
observations in the Mediterranean Sea. (UE-MAS2-
CT92-0046 and CICYT, AMB93-1006-CE) (Mar 93-Des
95) (Coordinator: Dr. J.C. Gascard, LODYC Univ. Paris
VI, France; ICM scientist in charge: Dr. J. Font).
Objective: To develop and test a prototype float
adapted for observing large-scale and mesoscale subsur-
face currents in the Mediterranean Sea. The SOFARGOS
float has neutrally buoyancy at a predetermined constant
depth, where it drifts according to the horizontal currents.
The float is located by triangulation using long-range
acoustic propagating signals transmitted by sound
sources fixed on moorings at prescribed positions and is
able to record vertical motion.
Evaluation of ERS-1 microwave sensor capability
in the study of oceanic fronts. (European Space Agen-
cy, Earth Observation Program, AO E1) (Jan 91-Des 94)
(Scientist in charge: Dr. J. Font).
Objectives: Development of methods for using the
Synthetic Aperture Radar and altimeter of the ERS-1
satellite to identify and follow changes in surface
mesoscale structures associated with density fronts.
RADARSAT SAR application study in the West-
ern Mediterranean (Canadian Space Agency,
ADRO321) (Apr 96-Mar 99) (Coordinator: Dr. J.J.
Martínez, Univ. Politècnica de Catalunya, Spain; ICM
scientist in charge: Dr. J. Font).
Objectives: To test the use of the wide-swath, low-
resolution SAR of the Canadian RADARSAT satellite in
tracking large mesoscale structures in the western
Mediterranean Sea.
The submarine canyons of the Mediterranean, a
poorly known habitat of high biodiversity. Collection
of medusae by sediment traps in the Palamós canyon.
(CICYT-MAR95-1830-E) (1996) (Scientist in charge:
Dr. A. Palanques).
Objectives: To collect medusae in the Palamós
canyon to study the biodiversity in submarine canyons, to
verify whether relict species may remain confined in this
marine environment.
FRUELA: Carbon Flux in an area of high produc-
tivity: Western basin of the Bransfield Strait and Ger-
lache Strait, Antarctica (CICYT-ANT94-1010) (Jan
1995-Dec 1996) (ICM scientist in charge (Geological
Team: Dr. A. Palanques).
Objectives: The general objective is to determine car-
bon fluxes among plankton components in a region of
high productivity in the Southern Ocean.  Specifically,
this project aims at establishing a model of the biogeo-
chemical fluxes in the selected area, in order to quantify
the exchange of CO2 between the atmosphere and the
ocean and the transfer of organic and inorganic particu-
late carbon between the photic zone and the sediment.
The field work is based on a cruise to the Bransfield
Strait area.
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Detection of possible submarine hydrothermal
sources in the Bransfield basin (CICYT-ANT 94/1470-
E) (1995) (ICM scientist in charge: Dr. A. Palanques).
Objectives: This is a study to detect hydrothermal
activity in the Bransfield Strait.
Glacial-interglacial variability of temperature gra-
dients, formation of deep waters and geographic posi-
tion of the Subtropical front in the Southern Pacific.
(CICYT-ANT94-0040) (1996) (Scientist in charge: Dr.
A. Palanques).
Objectives: This is a study of variability in thermal
redistribution and the associated oceanographic parame-
ters resulting from glacial-interglacial climatic change in
the Southern Pacific to analyse the history of circulation
and productivity in the region and contribute to existing
knowledge of the behaviour of CO2 and its impact on
global warming.
MAYC: Continental margins and deep basins:
sedimentary record of paleoenvironmental and
palaeoclimatic variability. (CICYT-AMB95-0196) (Sep
95-Sep 98) (Scientist in charge: Dr. B. Alonso).
Objectives: A detailed geological study, from high-
resolution data, and modelling of the environmental and
climatic history of the system consisting of continental
margins and oceanic basins on a global scale. Different
seismostratigraphic, morpho-structural, paleoenviron-
mental and palaeoclimatic objectives are proposed in
different geologic settings, such as passive (Agadir),
active (Venezuela and Colombia) and mixed (Alboran)
margins. 
Interdisciplinary oceanographic study of the Cata-
lan-Balearic Sea (CICYT-AMB94-0706-CO2) (June 95-
June 98) (Scientist in charge: Dr. B. Alonso).
Objectives:  To describe in detail the morphological
and structural and sedimentological characteristics of
the Ibiza Channel. To determine the origin and evolu-
tion of the 400 km-long Valencia Channel that runs par-
allel to the Valencia Trough between the Iberian Penin-
sula and the Balearic Islands. To investigate submarine
erosion and transport processes in the submarine
canyons and channels in the Ebro slope. To record the
surface topology of submarine landslides on the distal
Ebro margin.
CANALES: Mid-Ocean Channels and Fracture
Zones: mutual interaction. Recent evolution of the
Equatorial and Vidal Channels (Equatorial Atlantic)
(CICYT-ANT95-0889-C02-02) (95-96) (Scientist in
charge: Dr. J. Baraza). 
Objectives: To study the final sector of two deep
depositional systems in the Equatorial Atlantic Ocean, the
Equatorial Mid-Ocean Channel and the Vidal Channel,
including analyses of the interaction of both channels
with the activity of mid-ocean fracture zones like Fernan-
do de Noronha and Barracuda. These fracture zones seem
to control the behaviour of both channels in the area
around their mouths and may have been partially respon-
sible for the final abandonment and infilling of one of
these deep-sea channels.
Three-dimensional spatial and temporal variabili-
ty of mesoscale instabilities: eddies, meanders and fil-
aments. (CICYT-AMB95-0901-C02-02) (Aug 95-Des
96) (Scientist in charge: Dr. J. Font).
Objectives: To carry out an oceanographic cruise in
1996 for the study of the temporal variability and three-
dimensional structure of a mesoscale meander in the Alb-
oran Sea, quantification of differences in the results
obtained using different objective spatial analysis tech-
niques, and the study of the variability of Algerian current
instabilities.
Characterisation and dynamics of coherent physi-
cal and biological oceanographic structures. (CICYT-
MAR95-1861) (Des 95-Nov 98) (Coordinator: Dr. E.
Hernández, Univ. Illes Balears; ICM scientist in charge:
Dr. J. Font).
Objectives: To characterize coherent physical and
biological structures associated with circulation in the
Mediterranean Sea and further analyse their spatio-tem-
poral variability by applying methodologies of complex
signal analysis developed in the field of hydrodynamics
to time series of satellite data (altimetry, temperature and
chlorophyll).
INTERMESO. Interdisciplinary study of meso-
scale instabilities and their interactions with local,
regional and global circulation in the western
Mediterranean. (CICYT-AMB95-0901-C02-01) (July
95-June 98) (Coordinator, Dr. J. Tintoré, Univ. Illes
Balears; ICM scientist in charge: Dr. J. Font).
Objectives: To study spatial and temporal variability
of mesoscale eddies and filaments and their effects on cir-
culation in the western Mediterranean. To analyse the
effects using theoretical and experimental interdisci-
plinary approaches on different scales: local (shelf/slope
exchange), regional (sub-basin) and global (basin).
Study of mud and sediment contaminants: distri-
bution in the Ebro River (Junta de Residus de la Gener-
alitat de Catalunya) (May 95-Des 97) (Scientist in charge:
Dr. A. Palanques).
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Objectives: To evaluate the impact of heavy metal
pollutants dumped in the Ebro River by a chemical plant
near Flix.
Current research activities of Department members
Staff Scientists
Dr. Belén Alonso (Colaboradora Científica). Marine
sedimentology and seismic stratigraphy, mainly in deep-
water environments. Study of continent-ocean sediment
transfer and resulting sedimentary accumulations, espe-
cially the role of submarine canyons in sediment transport
on continental margins and analysis of bodies at the
mouth of the canyons. Recognition of the effect of sea
level and other global processes recorded in deep-sea sed-
iments at a number of geographically separate localities.
Determination of the causes of mass wasting processes,
including contributions by changes in sea level, seismic
activity, sediment supply, and volcanic activity.
Selected publications
Alonso, B., Canals, M., Palanques, A., and Rehault, J.P. 1995. A
deep-sea channel in the northwestern Mediterranean Sea: mor-
phology and seismic structure of the Valencia Channel and its
surroundings. Mar. Geophys. Res. 15: 469-484.
Milkert, D., Alonso, B., De Kaenel, E., Comas, C. and Liu, L. 1996.
Synthesis: sedimentary and depositional history of the Iberian
Abyssal Plain (ODP Leg 149). In: Proceedings of the Ocean
Drilling Program, Scientific Results, Whitmarsh, R.B., Sawyer,
D.S., Klaus, A., and Masson, D.G. (eds.), Vol. 149: 685-704.
Ercilla, G. and Alonso, B. 1996. Siliciclastic sequence stratigraphy of
passive and tectonically active western Mediterranean margins
during the Quaternary: the role of global versus local controlling
factors. In: Geology of Siliciclastic Continental Shelf Seas,
Debatist, M. and Jacobs, P. (eds.). Geolog. Soc. Lon. 117: 125-137.
Dr. Jesús Baraza (Colaborador Científico). Marine
geologist specializing in the study of sedimentology and
the physical properties of surface deposits on continental
margins and in ocean basins. More specifically, conduct-
ing studies on high-resolution seismic stratigraphy and
sedimentology on continental slopes and deep basins;
geological evolution of deep-ocean depositional systems;
sedimentary instability processes on continental margins
and the flanks of oceanic islands and evaluation of poten-
tial geologic hazards; characterization of physical and
geotechnical properties of the sediment and stability anal-
yses of submarine slopes.
Selected publications
Baraza, J., Ercilla, G. and Lee, H. 1992. Geotechnical properties
and preliminary assessment of sediment stability on the conti-
nental slope of the northwestern Alboran Sea. Geo-Mar. Lett.
12: 150-156.
Nelson, C.H., Baraza, J., and Maldonado, A. 1993. Mediterranean
undercurrent sandy contourites, Gulf of Cadiz, Spain. Sediment.
Geol. 82: 103-131.
Baraza, J., and Ercilla, G. 1996. Gas-charged sediments and large
pockmark-like features on the Gulf of Cadiz slope (SW Spain).
Mar. Petrol. Geol. 13: 253-261.
Mr. Marcel.lí Farrán (Titulado Superior). Marine
geologist engaging in the acquisition, processing and
management of a broad range of geophysical and oceano-
graphic data (multibeam swath bathymetry, reflexion
seismics, side-scan sonar and magnetometry). Special
interests: high-resolution seismic and sequence stratigra-
phy on continental shelf, slope and deep basin provinces;
sea floor geological mapping and bathymetry of conti-
nental margins and oceanic basins; acquisition and pro-
cessing of geophysical and multibeam bathymetry data;
design of software for the tracking and control of data
acquisition on oceanographic cruises.
Selected publications
Farrán, M. 1992. Prospección submarina con aplicación de téc-
nologías de prospección geológica. Cuadernos Arqueol. Marít.
1: 215-222.
Ercilla, G., Farrán, M., Alonso, B., and Díaz, J.I. 1994. Pleistocene
progradational growth pattern on the northern Catalonian con-
tinental shelf (northwestern Mediterranean). Geo-Mar. Lett. 14:
264-271.
Gràcia, E., Canals, M., Farrán, M., Prieto, M.J., Sorribas, J. and
GEBRA Team 1996. Morphostructure and evolution of the
Central and Eastern Bransfield Basins (NW Antarctic Peninsu-
la). Mar. Geophys. Res. 17 (in press).
Dr. Jordi Font (Investigador Científico). Physical
oceanography. Dynamics of the ocean surface layer:
mesoscale phenomena, density fronts, shelf/slope pro-
cesses. Circulation in the western Mediterranean Sea,
driving processes, seasonal and mesoscale variability.
Experimental techniques of measuring ocean currents:
Eulerian and Lagrangian current meters. Remote sensing
of the oceans: use of infrared sensors and radars in study-
ing oceanic circulation.
Selected publications
López, M.J., Millot, C., Font, J. and García-Ladona, E. 1994. Sur-
face circulation variability in the Balearic basin. J. Geophys.
Res. 99(C2): 3285-3296.
Font, J., García-Ladona, E. and Górriz, E.G. 1995. The seasonality
of mesoscale motion in the Northern Current of the western
Mediterranean Sea: several years of evidence. Oceanol. Acta 18
(vol.sp. PRIMO 0): 207-219.
Vázquez, J., Font, J., and Martínez-Benjamín, J. 1996. Observations
on the circulation in the Alboran Sea using ERS1 altimetry and
Sea Surface Temperature data. J. Phys. Oceanogr. 26: 1426-1439.
Dr. Emilio García-Ladona (Colaborador Científi-
co). Physical oceanography. Mesoscale processes in the
upper ocean: mixed layer dynamics, frontal instabilities,
topographic interactions and shelf/slope exchanges.
Dynamics of western Mediterranean circulation: driving
mechanisms and processes. Numerical modelling with
particular interest in Lagrangian methods. Pattern recog-
nition techniques applied to remote sensing and data anal-
ysis.
Selected publications
López, M.J., Millot, C., Font, J. and García-Ladona, E. 1994. Sur-
face circulation variability in the Balearic basin. J. Geophys.
Res. 99(C2): 3285-3296.
García-Ladona, E. and Djenidi, S. 1991. A reduced-gravity model
of the Catalan Sea. J. Mar. Sys. 1: 333-341.
Tintoré, J., Wang, D-P., García-Ladona, E. and Viudez, A. 1994.
Near-Inertial motions in the coastal ocean. J. Mar. Sys. 6: 301-
312.
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Dr. Alberto Palanques (Colaborador Científico).
Aquatic sedimentary cycles in the continental, littoral and
marine environments focusing on: 1) Sediment dynamics,
dynamics of suspended sediment and vertical sediment
fluxes, ocean-continent transfer processes, morphody-
namics and littoral sedimentary evolution, sedimentation
in deltaic and shelf zones, morphology and sedimentary
processes in submarine canyons, valleys and deep sea
fans; 2) Environmental impact of anthropogenic actions,
effect of dumping of pollutant solids, trawling, public
works (dams, harbours, submarine pipelines) on the sedi-
mentary cycle, dynamics of heavy metals in the sediment,
historical record of contaminants; 3) Global change, role
of sediment in biogeochemical cycles (C, Si), sedimenta-
ry and oceanographic variations on seasonal and histori-
cal scales, paleoceanographic evolution and sea level
changes during the Neogene-Quaternary.
Selected publications
Palanques, A. and Biscaye, P.E. 1992. Patterns and controls of sus-
pended matter distribution over the shelf and upper slope south
of New England. Cont. Shelf Res. 12: 577-600.
Palanques, A., Alonso, B. and Farrán M. 1994. Progradation and
retreat of the Valencia fanlobes controlled by sea level changes
during the Plio-Pleistocene (Northwestern Mediterranean).
Mar. Geol. 117: 195-205.
Palanques, A., Díaz, J.I. and Farrán, M. 1995. Contamination of
heavy metals in the suspended and surface sediment of the Gulf
of Cadiz (Spain): the role of sources, currents, pathways and
sinks. Oceanol. Acta 18: 469-477.
Mr. Jordi Salat (Titulado Superior). Descriptive
physical oceanography. Oceanographic data acquisition
and processing. Marine population dynamics. Geograph-
ic areas: Western Mediterranean, Eastern Atlantic.
Selected publications
Lleonart J., Franquesa, R., Salat, J., and Oliver, P. 1996. “Heures”
a bio-economic model for Mediterranean fisheries, towards an
approach for the evaluation of management strategies. Sci. Mar.
60: 427-430.
Salat, J. 1995. The interaction between the Catalan and Balearic cur-
rents in the southern Catalan Sea. Oceanol. Acta. 18: 227-234.
Salat, J. and Marrasé, C. 1994. Exponential and linear estimations
of grazing of bacteria: effects of changes in the proportion of
marked cells. Mar. Ecol. Progr. Ser. 104: 205-209.
Other Scientists
Dr. Mikhail V. Emelianov (Senior Scientist with the
P.P. Shirshov Institute of Oceanology). Physical
oceanography. Fine thermohaline structure of intermedi-
ate waters. Small-scale structure forming processes.
Mesoscale structure of thermohaline fronts. Changes in
thermohaline structure in intermediate waters in the west-
ern Mediterranean due to the influence of small-scale
structure forcing processes.
Selected publications
Shapiro, G.I., Meschanov, S.L. and Emelianov, M.V. 1995.
Mediterranean lens “Irving” after its collision with seamounts.
Oceanol. Acta 18: 309-318.
Zatsepin, A.G. and Emelianov, M.V. 1995. On regularities of inter-
leaving of waters in South Polar Frontal Zone in the Atlantic
Ocean. Meteorol. Hydrol. 1: 50-55 (in Russian).
Dr. Gemma Ercilla (Investigadora contratada).
Marine geologist engaging in the study of the morpho-
stratigraphy and sedimentology of continental margins
and ocean basins on temperate and polar continental mar-
gins. More specifically, conducting studies on high-reso-
lution seismic and sequence stratigraphy and sedimentol-
ogy on continental shelf, slope and deep basin environ-
ments; genesis, evolution and control factors in turbidite
depositional systems and polar margins; sedimentary
instability on continental margins, characterization of
physical and geotechnical properties of the sediments and
evaluation of geological hazards.
Selected publications
Ercilla, G., Alonso, B. and Baraza, J.  1992. Sedimentary evolution
of the northwestern Alboran Sea during the Quaternary. Geo-
Mar. Lett. 12: 144-149.
Ercilla, G., Alonso, B. and Baraza, J. 1994. Post-Calabrian
sequence stratigraphy of the northwestern Alboran Sea. Mar.
Geol. 120: 249-265.
Ercilla, G., Díaz, J.I., Alonso, B. and Farrán, M. 1995. Late Pleis-
tocene-Holocene sedimentary evolution of the northern Catalo-
nian continental shelf (northwestern Mediterranean Sea). Cont.
Shelf Res. 15: 1435-1451.
Dr. Jorge Guillén (Investigador contratado). Sedi-
ment dynamics in shallow waters, from the shoreline to
the shelf-break. Morphodynamics and coastal evolution
under different time-scales (from storm events to histori-
cal perspective). Field measurements of sediment distri-
bution, hydrography, morphology and hydrodynamic
forces for quantifying advective fluxes of sediment and
identifying sediment transport processes. Relationships
and sediment exchanges between different shallow water
zones, focused on dune-nearshore interactions and the
shoreface-shelf transition. Characterization of coastal
areas affected by different hydrodynamic conditions
using cross-shore distribution of individual grain size
fractions. Scientific coastal management.
Selected publications
Guillén, J. and Palanques, A. 1992. Sediment dynamics and hydro-
dynamics in the lower course of a river highly regulated by
dams: the Ebro River. Sedimentology 39: 567-579.
Guillén, J. and Jiménez, J. 1995. Processes behind the longshore
variation of the sediment grain-size on the Ebro Delta coast. J.
Coast. Res. 11: 205-218.
Guillén, J. and Hoekstra, P. 1996. The “equilibrium” distribution of
grain size fractions and its implications for cross-shore sedi-
ment transport: a conceptual model. Mar. Geol. (in press).
Ph.D. Students
Ms. Catherine Bouzinac (Becaria predoctoral)
(ICM Ph.D. advisor: Dr. J. Font). Water mass distribu-
tions and hydrodynamic characteristics in the western
Mediterranean Sea. Spatial and temporal variabilities of
Modified Atlantic Water circulation between the Albo-
ran basin, the channel of Sardinia and the strait of Sici-
ly. Algerian eddy monitoring with sea surface tempera-
tures (from NOAA/AVHRR and ERS1/ATSR) and alti-
metric sea level anomalies (from ERS1 and
TOPEX/POSEIDON). Comparisons between remote
sensing and in situ data (CTD and current measure-
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ments). CEOF analysis of large data sets. Spectral anal-
ysis of time series and mapped data, wavelets and neu-
ral network applications.
Mr. David Casas (Becario predoctoral) (ICM M.Sc.
advisor: Dr. J. Baraza). Interactions of sedimentology and
physical properties in the marine sedimentary record.
Lithologic control of density, P wave velocity and mag-
netic susceptibility in marine sediments. Current field
area located in the clastic apron of Gran Canaria (Canary
Islands), Ocean Drilling Program (ODP) Leg 157.
Mr. Ferrán Estrada (Becario predoctoral) (ICM
Ph.D. advisor: Dr. B. Alonso). Marine geologist and geo-
physicist specializing in high-resolution seismic stratigra-
phy and structural configuration of continental margins.
Processes and factors that have controlled the evolution
of the depositional systems in tectonically active areas;
interaction of eustatic and tectonic processes and the
resulting sedimentary products. Trace metal geochem-
istry in pollution studies related to industrial wastes. Spe-
cializing in acquisition and management of seismic and
oceanographic data.
Selected publications
Estrada, F., Ercilla, G. and Alonso, B. 1997. Pliocene-Quaternary
tecto-sedimentary evolution of the NE Alboran Sea (SW
Mediterranean Sea). Tectonophysics (in press).
Canals, M., Alonso, B., Ercilla, G., Farrán, M., Sorribas, J., Baraza,
J., Calafat, A.M., Casamor, J.L., Estrada, F., Masson, D., Pérez-
Belzuz, F., Prieto, M.J. and Rojo, P. 1996. Sedimentary dynam-
ics of the submarine channel on the Ebro continental slope and
base-of-slope (NW Mediterranean Sea) as revealed by HR
acoustic imagery. Geogaceta 20: 363-366.
Dr. Elisa García-Górriz (Becaria predoctoral 1995)
(ICM Ph.D. advisor: Dr. J. Font). Physical oceanogra-
phy. 1) Identification and analysis of frequential com-
ponents in the Mediterranean Sea through integration of
in situ (ADCP current velocity fields, hydrographic
data) and remote (ERS1 and Topex/Poseidon altimetric
data) data. Areas of main interest: Catalan Sea and Alb-
oran Sea. 2) Study of long-period sea level variations in
the Mediterranean Sea. 3) Mediterranean/ Atlantic Inter-
action: detection of Meddies by satellite altimetry (pre-
liminary work).
Selected publications
Font, J., Martínez, A., García-Górriz, E., García-Ladona, E., Castel-
lón, A., Julià, A., Manríquez, M., Viúdez, A. and Vitrià, M.R.
1993. Comparison of ERS-1 SAR images of the Western
Mediterranean to in situ oceanographic data: PRIM-1 cruise
(May 1992). In: Space at the service of our environment. First
ERS-1 Symposium, B. Kaldeich (ed.), ESA SP-359, pp. 883-887.
Font, J., García-Ladona, E. and García-Górriz, E. 1995. The sea-
sonality of mesoscale motion in the Northern Current of the
western Mediterranean: several years of evidence. Oceanol.
Acta 18: 207-219.
Mr. Enrique Isla (Becario predoctoral) (ICM Ph.D.
advisor: Dr. A. Palanques). Biogeochemical cycle of car-
bon in the Southern Ocean. Measurements of vertical par-
ticle carbon fluxes using moored sediment traps and
determination of carbon preservation in the marine sedi-
mentary record. Current research area: Antarctic Peninsu-
la, particularly in the Bransfield and Gerlache straits.
Mr. Pere Masqué (Becario predoctoral) (ICM Ph.D.
advisor: Dr. A. Palanques). Natural and artificial radionu-
clides in air (aerosols), natural and marine waters and
sediments. Water mass transport. Scavenging rates of
radioactive tracers. Particle residence times in waters.
Sedimentation rates and radiogeochronology of sedi-
ments by 210Pb methodology. Historical anthropogenic
impact of heavy metals and artificial radionuclides.
Selected publications
Merino, J., Sánchez-Cabeza, J.A., Bruach, J.M., Masqué, P. and
Pujol, LL. 1996. Artificial radionuclides in a high-resolution
water column profile from the Catalan Sea (the Northwestern
Mediterranean). In: Radionuclides in the oceans, part 1., Cher-
bourg-Octeville (in press).
Sánchez-Cabeza, J.A., Masqué, P., Merino, J., Ani, I., Bruach, J.M.,
AbassiI, A., Radakovitch, O., Heussner, S., Aloïsi, J.C.,
Arnaud, M., Rozet, M. and Frignani, M. 1996. Radiotracers in
the North-Western Mediterranean Sea. In: EUROMARGE-NB
Final Report, MAST II Programme, EU, Canals, M., Casamor,
J.L., Cacho, I., Calafat, A.M. and Monaco, A. (eds.) 2: 149-168.
Ms. Ana María Plaza (Becaria predoctoral) (ICM
Ph.D. advisor: Dr. A. Palanques). Geochemistry of the
marine sedimentary record over the last 500,000 years
applied to paleoceanographic and paleoclimatic studies.
Current research focusing on the analysis of biogenic sil-
ica and other geochemical parameters in sediment cores
from the Alboran Sea and Nazca Ridge.
Mr. Fernando Pérez-Belzuz (Becario predoctoral)
(ICM Ph.D. advisor: Dr. B. Alonso). Marine geology and
geophysics. High-resolution seismic stratigraphy, sea-
level change and its preservation in the stratigraphic
record. Factors controlling seismic architecture and facies
distribution on continental margins, with particular
emphasis on turbidite systems. Trigger mechanisms and
evolution of mud diapirism in different tectonic contexts
(Alboran Sea, Black Sea). Current research focuses on
the Alboran Sea Neogene record.
Selected publications
Pérez-Belzuz, F., Alonso, B. and Ercilla, G. 1996. History of mud
diapirism and trigger mechanisms in the Western Alboran Sea”.
Tectonophysics (in press).
Kenyon, N.H., Clark, J., de Haas, H., Millington, J. and Pérez, F.
1995. Sidescan Sonar Survey: Distal Rhone Cone and Valencia
Channel. In: Deep-sea depositional systems of the Western
Mediterranean and mud volcanism on the Mediterranean
Ridge. Limonov, A., Kenyon. N.H., Ivanov, M.K., Woodside,
J.M. (eds.), Unesco Reports in Marine Science. 67: 126-131.
Mr. Pere Puig (Becario predoctoral) (ICM Ph.D.
advisor: Dr. A. Palanques). Sediment dynamics and geo-
chemistry of suspended particles across continental mar-
gins. Sediment trap studies, measuring vertical particle
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fluxes and using the major sediment constituents (organ-
ic carbon, calcium carbonate and biogenic silica content)
and mineralogy as tracers to deduce origins, transport
pathways and fates of particles in the oceanic water col-
umn. Suspended particle distribution and interactions
with hydrographic and topographic structures. Study of
the physical processes through which sediments are trans-
ferred from the continent and deposited on the continen-
tal shelf, slope and rise. Trace metal geochemistry of
inorganic pollutants associated with marine sediment and
particles, applications in pollution studies in coastal,
urban or industrial systems.
Selected publications
Puig, P. and Palanques, A. 1996. Settling particle fluxes in the
Barcelona continental margin. In: EUROMARGE-NB Final
Report, MAST II Programme, EU, Canals, M., Casamor, J.L.,
Cacho, I., Calafat, A.M. and Monaco, A. (eds.), IIIA: contr. n.
21, 7 pp.
Puig, P. and Palanques, A. 1996. Pattern of suspended particulate
matter in the Barcelona continental margin; In EUROMARGE-
NB Final Report, MAST II Programme, EU, Canals, M.,
Casamor, J.L., Cacho, I., Calafat, A.M. and Monaco, A. (eds.),
IIIA: contr. n. 2, 9 pp.
Puig, P. and Palanques, A. 1996. Flujos de partículas en el margen
continental de Barcelona: El control de los cañones submarinos
en la transferencia plataforma-talud. Geogaceta 20: 367-369.
Mr. Simón Ruiz (Becario predoctoral) (ICM Ph.D.
advisor: Dr. J. Font). Physical oceanography. Dynamics
of western Mediterranean circulation (Alboran Sea and
Almería-Oran front): horizontal velocity fields using
multivariate objective analysis of ADCP + hydrographic
data; diagnostic of vertical velocities.
Mr. José de Jesús Salas (Becario predoctoral) (ICM
Ph.D. advisor: Dr. J. Font). Physical oceanography. Study
of circulation in semi-enclosed seas (Gulf of California
and Mediterranean Sea), at low frequencies due to atmo-
spheric phenomena and high frequencies due to tides
using current-meters and ADCPs. Study of the Algerian
Current and its associated eddies with the help of
ARGOS satellite-tracked drifters, NOAA infrared
imagery, CTD and ADCP data.
Dr. Bernardo Shirasago (Becario predoctoral 1996)
(ICM Ph.D. advisor: Dr. J. Font). Physical oceanography.
Remote sensing of the ocean. Surface layer mesoscale
and large-scale variability observed by satellite infrared
radiometers and synthetic aperture radar. Processing and
interpretation of ERS SAR images.
Selected publications
Shirasago, B., Górriz, E.G. and Font, J. 1994. Comparison between
ERS-1 SAR images and acoustic Doppler current profiler
(ADCP) velocity data in the Alboran Sea. In: Oceanic Remote
Sensing and Sea Ice Monitoring, Johanessen, J.A. and Guymer,
T.H. (eds.), Society of Photo-Optical Instrumentation Engi-
neers, Bellingham, Europto Series, 2319: 165-172.
Font, J., Shirasago, B., Martínez, J.J., Sánchez, D., Arbiol, R., Palà,
V., Moreno, V., Martínez, A. and Vázquez, J. 1996. Evaluation
of ERS-1 microwave sensors capability in the study of oceanic
fronts. Rev. Teledet. 6: 27-36.
Shirasago, B., Górriz, E.G. and Font, J. 1997. Detección de estruc-
turas de mesoescala en el Mediterráneo occidental mediante
imágenes SAR del ERS-1 y datos oceanográficos. In: J.L.
Casanova (ed.), Agricultura y Bosques, VI Reunión Científica
AET, Univ. Valladolid, pp. 101-108.
Mr. Jordi Solé (Becario predoctoral) (ICM Ph.D.
advisor: Dr. E. García-Ladona). Physical oceanography.
Langmuir circulations and mixed layer  processes.
Numerical modelling and turbulent closure models.
Technicians
Mr. Agustí Julià (Titulado Técnico). Oceanographic
instrumentation. Mooring of autonomous data recording
systems (current meters) during long-term periods.
Development of physical oceanography instrumentation
(Lagrangian drift buoys with or without sensors) and
other instrumentation.
Selected publications
Font, J., Salat, J. and Julià, A. 1990. Marine circulation along the
Ebro continental margin. Mar. Geol. 95: 165-177.
Salat, J., Castellón, A., Sánchez, J., Font, J., Julià, A., Manríquez,
M., Lloret, M.I., Víudez, A., Molero, J., Merino, J. and Wilson,
T.C. 1992. The interaction between the Catalan S and Balearic
Currents in the Southern Catalan Sea. FE91 cruise. Actas del
Congreso del CIESM, Trieste 1991.
Julià, A. 1993. Distribución de la temperatura en el estrecho de
Bransfield. Verano de 1986. Actas del Vº Simposio de Estudios
Antárticos.
Mr. Oscar Chic (Técnico contratado, 1996). Syner-
gy between optical and radar remote sensors. SAR
imagery segmentation and speckle reduction. Multisen-
sorial classification of crops: ERS.SAR imagery and
Landsat TM. Recently, infrared and SAR imagery stud-
ies applied to determination of mesoscale oceanograph-
ic structures.
Selected publications
Chic, O. and Solé, L. 1994. SAR imagery segmentation and speck-
le reduction in the Ebro delta area, SPAIN. ERS-1 Pilot Project
Workshop (ESA) PP2-E02 (SP-365).
Lobo, A., Chic, O. and Casterad, A. 1995. Information contributed
by ERS.PRI imagery to Landsat TM imagery for the discrimi-
nation of Mediterranean crops. 21st Annual Conference and
Exhibition of the Remote Sensing Society. Southampton, UK.
Lobo, A., Chic, O. and Casterad, A. 1996. Multisensorial classifica-
tion of Mediterranean crops: per-pixel versus per-patch statistics
and image segmentation. Int. J. Remote Sensing 17: 2385-2400.
Mr. Oriol Rius (Técnico contratado). Computer sci-
entist interested in a) data visualization techniques and
rendering of two and three dimensional data sets, b) wid-
get graphical developer (IDL, C, C++) and c) object-ori-
ented programming.
Ms. Neus Maestro (Ayudante de Investigación). Lab-
oratory assistant specializing in geochemical analysis.
Expertise in the use of autoanalysers for carbon, nitrogen,
sulphur and opal determinations. Filtering and treatment
of sea water samples for mineralogical analysis.
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Ms. Benedicta Paracuellos (Ayudante de Investi-
gación). Laboratory assistant specializing in sedimento-
logical and mineralogical analysis. Expertise in the use of
X-ray, grain size analysers, sedimentation column, and
sample preparations for multiple purposes.
Ms. María Rosa Vitrià (Ayudante de Investigación).
Secretarial assistant engaging in drawing up project pro-
posals, specifications and manuscripts and in mainte-
nance of data bases.
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Research Projects
FIGIS: Spatio-temporal analysis of fishery
resources, their environment and exploitation in the
Mediterranean: experimental use of Geographical
Information Systems (EU-FAIR CT950419) (Jan 96-
Dec 98) (Coordinator: Dr. G. Le Corre, IFREMER, Sete,
France, ICM scientist in charge: Dr. J. Lleonart).
Objectives: Development of a fisheries GIS including
environmental information applied to the northwestern
Mediterranean Sea.
Evaluation and analysis of the interaction of fish-
ing gears in the demersal fisheries of the Western
Mediterranean (EU-MED/92/009) (March 93-May 95)
(Coordinator: Dr. P. Sánchez, ICM).
Objectives: a) Analysis of species composition in dif-
ferent areas and over time and its relationship to different
gears and levels of fishing effort; b) Development of mul-
tispecies approaches to stock assessment; c) Implementa-
tion and evaluation of multispecific multigear method-
ologies.
Experimental squid jigging with light attraction
(EU-MED/93/19) (Jan 94-Dec 95) (Coordinator: Dr. P.
Sánchez, ICM).
Objectives: a) Examination of the vulnerability of
Loligo vulgaris and Todarodes sagittatus to different
types of jigging and lighting systems; b) Determination of
the effectiveness of this gear in comparison to gears in
use; c) Evaluation of the efficiency of this gear in relation
to operating costs when used by small scale fishery boats;
d) Estimation of some biological parameters on Loligo
vulgaris in the Gulf of Kavala.
Impact of bottom trawling on sediment and benthic
communities in the NW Mediterranean (EU-Study
95/52) (Jan 96-Jun 98) (Coordinator: Dr. P. Sánchez, ICM).
Objectives: a) Assessment of the role of otter trawling
in modifying the bottom sediments off the continental
shelf of Catalonia and its role as an erosional process, in
order to estimate its impact versus natural sedimentolog-
ical processes; b) Examination of the effect of distur-
bance on the benthic ecosystem by measuring qualitative
and quantitative changes in benthic communities in
response to intensive experimental trawling; c) Estima-
tion of the survival of organisms captured or damaged by
the trawling process; d) Examination of behavioural
responses of opportunistic scavenging species to trawling
disturbance.
Discards of the western Mediterranean trawl fleets
(EU-DG XIV 94/027) (Apr 95-May 97) (Coordinator:
Ms. A. Carbonell, Instituto Español de Oceanografía,
ICM scientist in charge: Dr. P. Martín).
Objectives: Analysis of the composition of the dis-
cards of trawl fleets in different areas of the western
Mediterranean, both from a quantitative and a qualitative
point of view, considering seasonality, depth, and vessel
or gear type as factors that might affect discards.
Study of abundance indices for demersal species in
the Spanish Mediterranean Sea (EU-DG XIV
MED/95/54) (Apr 97-May 97) (Coordinator: Mr. L. Gil
de Sola, Instituto Español de Oceanografía, ICM scientist
in charge: Dr. D. Lloris).
Objectives: Demersal trawl survey; relative abun-
dance indices; maturity indices; collection of data for
age reading; comparison of populations by depth;
importance of 30 species common to Mediterranean EU
countries.
Assessment of relationships between oceanograph-
ic parameters and spatio-temporal fluctuations in
pelagic fish populations using satellite images and
acoustics (EU-AIR1-CT92-0314) (Jan 93- Sept 96)
(Coordinator: Mr. J. Rucabado, ICM)
Objectives: T-ECHO research project with partici-
pation by state research agencies [IRPeM (Italy),
ORSTOM (France), and ICM (Spain), ICM being the
general coordinator for project execution], for assess-
ment of the relationships between the spatio-temporal
fluctuations in small pelagic fish populations and envi-
ronmental conditions in the central and western
Mediterranean and analysis of the structures and
dynamics of the distribution of small pelagic fishes and
the main oceanographic descriptors. Study area: north-
ern Adriatic, where there is a historical data series for
acoustic and environmental trials covering the last 17
years. Case study area for testing the results in the Adri-
atic: Catalan Sea.
Nephrops norvegicus: Comparative biology and
fisheries in the Mediterranean (EU-MED/92/008) (Mar
93-Dec 96) (Coordinator: Dr. F. Sardá, ICM).
Objectives: Assessment of community management
of the fishery on the Nephrops norvegicus resource in the
Mediterranean and adjacent Atlantic areas based on com-
parative analysis of the biology and fisheries for this
species. Current stage: design of the sampling period
strategies for the different areas.
Concerted action for the study of the biology and
fisheries of deep shrimps in the Mediterranean and
adjacent seas (EU-FAIR-CT95-0208) (Jan 96-Set 97)
(Coordinator: Dr. F. Sardá, ICM).
Objectives: Establishment of a scientific basis for the
study and definition of specific objectives in the context
of Mediterranean deep-sea shrimps in order to elucidate
the main topics for future research.
Actions for coordinated research on the European
anchovy (EU-AIR3-CT94-1855) (Jan 95-Dec 95) (Coor-
dinator: Dr. I. Palomera, ICM).
Objectives: To maintain and enlarge the European
research groups working on anchovy and establish a net-
work of researchers that will have periodic meetings,
workshops and seminars for the purpose of exchanging
methods and results and standardizing techniques. Meet-
ings: 1) Anchovy and its environment; 2) Anchovy
research during 1994; 3) Research proposals for 1995; 4)
Thematic workshop meetings: larval and juvenile otolith
microstructure and growth; acoustic surveys; method-
ological improvements of DEPM
Spatio-temporal variation in benthopelagic and
demersal community structure on the deep slope in
the Catalan Sea and trophic interaction (CICYT-
AMB93/0283) (Jun 93-Jun 96) (Scientist in charge: Dr.
F. Sardá).
Objectives: Determination of the spatio-temporal
variations in benthopelagic and demersal community
structure on the deep slope in the Catalan Sea, with spe-
cial emphasis on decapod crustaceans and including a
study of the trophic relationships among different organ-
isms.
Age and growth of the cephalopods Sepia offici-
nalis and Octopus vulgaris (CICYT-MAR95-1919-C05-
04) (Dec 95-Dec 98) (Coordinator: Dr. A. Guerra, Insti-
tuto de Investigaciones Marinas de Vigo; ICM scientist in
charge: Dr. P. Abelló).
Objectives: Estimation of the age and growth of the
cephalopods Sepia officinalis and Octopus vulgaris to
progress in the existing knowledge of their life cycles and
to assess the influence of biotic and abiotic factors on
growth. To improve and develop ageing methods from
periodic growth increments.
Biological conditions of anchovy early life stages in
contrasting environmental areas and their influence
on larval survival (CICYT-MAR95-1918-C02-02) (Dec
95-Dec 97) (Coordinator: Mr. A. García, Instituto
Español de Oceanografía, ICM scientist in charge: Dr. I.
Palomera).
Objectives: Analysis of the influence of environ-
mental factors on the distribution of anchovy eggs and
larvae on a mesoscale level to determine: 1) the level of
aggregation of eggs and later dispersion or concentra-
tion in relation to hydrological phenomena, currents,
eddies, filaments; 2) larval development by studying
daily growth, the RNA/DNA rate, and the biological
effects of xenobiotics; 3) larval survival and variability
in recruitment.
A bioeconomic model for Spanish Mediterranean
Fisheries (CICYT-MAR95-1767) (Jan 96-Dec 98) (Sci-
entist in charge: Dr. J. Lleonart).
Objectives: Development of a bioeconomic model for
explaining the behaviour of Spanish Mediterranean fish-
eries (probably hake and anchovy as test fisheries), with
two research priorities: a) To further understanding of the
functioning of fisheries as a complex bioeconomic sys-
tem; and b) To evaluate the effects of different manage-
ment strategies with differing objectives, including dif-
ferent optimization criteria, reliability of results, and risk
analysis.
Culture of Octopus vulgaris to the juvenile stage
(Generalitat de Catalunya, Departament de Agricultura,
Ramaderia i Pesca, 30013/96) (Jul 96-Dec 96) (Scientist
in charge: Dr. P. Abelló).
Objectives: To determine the conditions for rearing
and growth of the larval stages of Octopus vulgaris. Esti-
mation of the potential use of Octopus vulgaris as new
species for aquaculture.
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Current research activities by Department members
Staff scientists
Dr. Pere Abelló (Colaborador Científico). Ecology of
decapod crustaceans; population biology of epibenthic
decapod crustaceans (continental shelf and slope); behav-
ioral ecology of coastal crustaceans (rhythmic behaviour,
activity patterns, reproductive behaviour); biodiversity
and biogeography (zoogeography, distribution and relat-
ed factors) in the western Mediterranean; larval ecology
(zoogeography, recruitment and larval behaviour);
seabird ecology: offshore distribution; relationships with
mesoscale oceanographic patterns.
Selected publications:
Abelló, P., Warman, C.G., Reid, D.G. and Naylor, E. 1994. Chela
loss in the shore crab Carcinus maenas (L.) (Crustacea:
Brachyura) and its effect on mating success. Mar. Biol. 121:
247-252.
Guerao, G. and Abelló, P. 1996. Larval development of Acanthonyx
lunulatus (Brachyura, Majidae, Epialtinae). J. Plankton Res.
18: 1185-1200.
Abelló, P., Aagaard, A., Warman, C.G. and Depledge, M.H. 1997.
Spatial variability in the population structure of the shore crab
Carcinus maenas (Crustacea: Brachyura) in a shallow-water,
weakly tidal fjord. Mar. Ecol. Progr. Ser. (in press).
Dr. Jordi Lleonart (Investigador Científico). Fish-
eries. Population dynamics. Bioeconomic modelling of
Fisheries. GIS on fisheries. Mediterranean fisheries.
Morphometry and parameter estimation. Mathematical
ecology.
Selected Publications
Sardà, F., Bas, C. and Lleonart, J. 1995. Functional morphometry of
Aristeus antennatus (Risso, 1816) (Decapoda: Aristeidae).
Crustaceana 68: 461-471.
Ibáñez, A.L. and Lleonart, J. 1996. Relative growth and compara-
tive morphometrics of Mugil cephalus L. and M. curema V. in
the Gulf of Mexico. Sci. Mar. 60: 361-368.
Lleonart, J., Franquesa, R., Salat, J. and Oliver, P. 1996. “Heures”
a bio-economic model for Mediterranean fisheries, towards an
approach for the evaluation of management strategies. Sci. Mar.
60: 427-430.
Dr. Domingo Lloris (Colaborador Científico). Con-
tinuing studies on the ichthyogeography of the Mediter-
ranean Sea (western and eastern, Black Sea included)
with a by-product: the ICTIMED CD-ROM Data Bank.
One paper on the phenomenological and massive pres-
ence of Capros aper in Mediterranean waters. Two pro-
jects (MEDITS and DEEP-FISHES) in the Mediterranean
Sea funded by the European Community.
Selected publications
Stefanescu, C., Lloris, D. and Rucabado, J. 1993. Deep-sea fish
assemblages in the Catalan Sea (western Mediterranean) below
a depth of 1000 m. Deep-Sea Res. I. 40: 695-707.
Lloris, D., Stefanescu, C. and Rucabado, J. 1994. New data on the
distribution and biology of Rhynchogadus hepaticus and
Eretmophorus kleinenbergi (Osteichthyes: Moridae). Cybium
18: 129-134.
Lloris, D. and Moreno, T. 1995. Distribution model and association
in three pelagic congeneric species (Trachurus spp.) present in
the Mediterranean Iberic Sea. Sci. Mar. 59: 399-403.
Dr. Paloma Martín (Titulada Superior). Exploited
populations. Fisheries. Links between yield and environ-
mental factors. Fish biology.
Selected publications:
Del Valle, I. and Martín, P. 1995. Interannual variation in the catch
and mean length of penaeid shrimp in the lagoons and coastal
waters of Sinaloa, NW Mexico, from 1969 to 1987, and their
possible link with environmental factors. ICES mar Sci. Symp.
199: 370- 378.
Martín, P., Sánchez, P. and Ramón, M. 1995. Population structure
and exploitation of Bolinus brandaris (Mollusca: Gastropoda)
off the Catalan Coast (northwestern Mediterranean). Fish. Res.
23: 319-331.
Sabatés, A. and Martín, P. 1993. Spawning and distribution of blue-
fish Pomatomus saltatrix (L.) in the northwestern Mediter-
ranean. J. Fish Biol. 42: 109-118.
Dr. M. Pilar Olivar (Titulada Superior). Studies on
the ecology and dynamics of planktonic stages of marine
fishes. Relationships between the ichthyoplankton and
the rest of the plankton. Effects of hydrography on spatial
and temporal distribution patterns of ichthyoplankton.
Assessment of the physiological condition of larvae.
Studies on taxonomy and systematics of the early life his-
tory stages of teleost fishes. Ecology of reproduction of
fishes. Studies on spawning areas and periods and on the
influence of environmental factors on the spawning
strategies of adult fishes.
Selected publications
Olivar, M.P. and Shelton, P.A. 1993. Larval fish assemblages of the
Benguela Current. Bull. Mar. Sci. 53: 450-474.
Olivar, M.P. and Palomera, I. 1994. Ontogeny and distribution of
Hygophum benoiti (Pisces, Myctophidae) of the Northwestern
Mediterranean. J. Plankton Res. 16: 977-991.
Olivar, M.P. and Beckley, L.E. 1994. Influence of the Agulhas Cur-
rent on the distribution of lanternfish larvae off the southeast
coast of Africa. J. Plankton Res. 16: 1759-1780.
Dr. Isabel Palomera (Titulada Superior). Ichthy-
oplankton. Systematics and taxonomy. Fish egg and lar-
val ecology: distribution, environmental conditions,
migrations, mortality, feeding. Otolith microstructure and
larval growth. Reproductive and trophic biology of pelag-
ic fishes. Small pelagic fish evaluation by means of
ichthyoplankton methods.
Selected publications
Palomera, I. 1992. Spawning of anchovy, Engraulis encrasicolus,
in the Northwestern Mediterranean relative to hydrographic
features in the region. Mar. Ecol. Progr. Ser. 79: 215-223.
Tudela, S. and Palomera, I. 1995. Diel feeding intensity and daily
ration in the anchovy, Engraulis encrasicolus, in the Northwest
Mediterranean Sea during the spawning period. Mar. Ecol.
Progr. Ser. 129: 55-61.
García, A. and Palomera, I. 1996. Anchovy early life history and its
relation to its surrounding environment in the western Mediter-
ranean basin. Sci. Mar. 60 (Suppl. 2): 155-166.
Mr. Pedro Rubiés (Titulado Superior). Ichthy-
oplankton. Fish egg and larval ecology. Assessment of
fish populations by direct methods. Pelagic and demersal
fisheries. Ichthyology. Systematics, taxonomy and zoo-
geography of midwater fishes. Community structure of
fish. Scientific edition.
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Selected publications
Palomera, I. and Rubiés, P. (eds.) 1996. The European anchovy
(Engraulis encrasicolus L.) and its environment. Sci. Mar. 60
(Suppl. 2).
Mr. Jaume Rucabado (Colaborador Científico).
Main actual stream data are: biological acoustics (both
vertical [echosounder] and horizontal [sonar] simultane-
ously with current measurements (ADCP), CTD vertical
profiles and satellite thermal images.
Selected publications:
Lloris, D. and Rucabado, J. 1991. Ictiofauna del Canal Beagle
(Tierra del Fuego). Aspectos ecológicos y análisis biogeográfi-
co. Publ. Espec. I.E.O. 8: 1-182.
Lloris, D., Rucabado, J. and Figueroa, H. 1991. Biogeography of
the Macaronesian ichthyofauna (The Azores, Madeira, the
Canary islands, Cape Verde and the African Enclave). Bol.
Mus. Mun. Funchal. 43: 191-241.
Alcázar, J., Gónzalez, P., Fernández, C.L., García, L., Rucabado, J.,
Lloris, D. and Castellón, A. 1992. Prospecciones pesqueras en
aguas profundas. (Sector VIIIc-ICES). Rec. Pesq. Asturias 6: 1-
126.
Dr. Ana Sabatés (Colaboradora Científica). Ecology
of fish larvae. Role of mesoscale hydrographic structures
in the spatio-temporal patterns of distribution and abun-
dance of macrozooplankton in open and coastal oceans.
Effects of shelf-slope fronts on the concentration and dis-
persion of fish larvae. Study of the environmental factors
generating the spatial heterogeneity of fish larvae and
macrozooplankton. Trophic ecology of fish larvae: feed-
ing biology, prey capture and diet of fish larvae in rela-
tion to prey abundance. Interspecific relationships in
highly diversified communities, as in the Northwestern
Mediterranean. Systematics and description of larval fish
stages.
Selected publications
Sabatés, A. and Masó, M. 1992. Unusual larval fish distribution pat-
tern in a coastal zone of the western Mediterranean. Limnol.
Oceanogr. 37: 1252-1260.
Sabatés, A. 1993. Larval development of three blenniid species,
Aidablennius sphynx, Coryphoblennius galerita and Lipophrys
canevai, in the western Mediterranean. J. Zool. 234: 89-103.
Sabatés, A. and Olivar, M.P. 1996. Variation of larval fish distribu-
tions associated with variability in the location of a shelf-slope
front. Mar. Ecol. Progr. Ser. 135: 11-20.
Dr. Maria-Pilar Sánchez (Colaboradora Científica).
Ecology of cephalopods from the Catalan Sea (Western
Mediterranean). Benthic and pelagic fauna, especially
abundance, distribution and growth patterns. Systematics
and ecology of the SE Atlantic and Mexican Pacific
cephalopods. Impact of fishing gear on benthic commu-
nities. Comparison of methods for estimating age from
length frequency data. Population dynamics of the marine
fauna in the Catalan Sea (NE Spain).
Selected publications
Villanueva, R. and Sánchez, P. 1993. Cephalopods of the Benguela
Current off Namibia: new additions and considerations on the
genus Lycoteuthis. J. Nat. Hist. 27: 15-46.
Guerra, A., Sánchez, P. and Rocha, F. 1994. The Spanish fishery for
Loligo: current trends. Fish. Res. 21: 217-230.
Sánchez, P. 1995. Age and growth of Illex coindetii (Verany, 1837).
J. Conseil ICES mar. Sci. Symp. 199: 141-144.
Dr. Francisco Sardá (Investigador Científico).
Decapod crustacean specialist: fishery and ecology.
Special attention on biological parameters related to
fisheries (moult, growth, reproduction, size at first
maturity, morphometry) and dynamics (recruitment,
selectivity, movements, seasonality, distribution, densi-
ty, abundance). Target species: Nephrops norvegicus
(Norway lobster) and Aristeus antennatus (rose shrimp).
Experience in deep-sea trawl megabenthos sampling
(>2000 m).
Selected publications:
Sardà, F. 1993. Bioecological aspects of the decapod crustacean
fisheries in the Western Mediterranean. Aq. Liv. Res. 6: 299-
305.
Sardà, F., Cartes, J.E. and Norbis, W. 1994. Spatio-temporal struc-
ture of the deep-sea shrimp Aristeus antennatus (Decapoda:
Aristeidae) population in the western Mediterranean. Fish. Bull.
92: 599-607.
Sardà, F. 1995. A review (1967-1990) of some aspects of the life
history of Nephrops norvegicus. ICES. mar. Sci. Symp. 199: 78-
88.
Other scientists
Dr. Joan E. Cartes (Investigador Contratado). Com-
munity structure and ecological parameters in bathyal
organisms (mainly decapod crustaceans). Trophic rela-
tionships and bathyal trophic web structure in
benthic/benthopelagic organisms. Size distribution with
depth and migratory movements of deep-sea decapods.
Biology and ecology of suprabenthic bathyal organisms
(mainly peracarids). Methods of capture and quantifica-
tion of deep-sea benthopelagic macrofauna.
Selected publications 
Cartes, J.E. and Sardà, F. 1993. Zonation of the deep-sea decapod
fauna in the Catalan Sea (Western Mediterranean). Mar. Ecol.
Progr. Ser. 94: 27-34.
Cartes, J.E. 1994. Influence of depth and seasonality in the diet of
the deep-water shrimp Aristeus antennatus along the slope
(between 400 - 2300 m). Mar. Biol. 120: 639-648.
Cartes, J.E. and Sorbe, J.C. 1996. Temporal population structure in
deep-water cumaceans along the western Mediterranean slope
(between 400 to 1300 m). Deep-sea Res. 43: 1423-1438.
Dr. Joan B. Company (Investigador Contratado).
Decapod crustacean specialist: biology and ecology. Spe-
cial attention on life history strategies (recruitment, dis-
tribution, abundance, reproductive cycles, size spectrum,
sex ratio, related to depth) and ecology (metabolism and
energetics). Target species: all deep-sea decapod crus-
taceans.
Selected publications
Company, J.B. 1995. Estudi comparatiu de les estratègies
biológiques dels crustàcis decàpodes del talús de la Mar Cata-
lana. Ph.D. Thesis. University of Barcelona.
Company, J.B. and Sardà, F. (in press). Metabolic rates and caloric
content of deep-sea benthic decapod crustaceans in the Western
Mediterranean. Deep-Sea Res.
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Company, J.B. and Sardà, F. (in press). Reproductive pattern and
aspects of deep-sea pandalid shrimp life histories in the West-
ern Mediterranean along a depth gradient (150-1100 m). Mar.
Ecol. Progr. Ser.
Dr. Montserrat Demestre (Investigadora Contratada).
Biology and ecology of benthic communities, especially
fisheries biology and population dynamics of Mediter-
ranean fisheries. Fishery research of demersal populations,
basically the study of growth, reproduction, and analysis
and assessment of the main exploited resources. Influence
of hydrography, environmental factors and bottom type on
abundance and distribution patterns and spawning areas.
Effects and consequences of discards effected by the
Mediterranean trawl fleet. Impact of demersal fishing gears
on the benthic ecosystem: macrobenthic infauna and
epibenthos. Systematics and faunistic studies.
Selected publications
Demestre, M., Molí, B., Recasens, L. and Sánchez, P. 1993. Life
history and fishery of Lepidopus caudatus (Pisces: Trichiuri-
dae) in the Catalan Sea (Northwestern Mediterranean). Mar.
Biol. 115: 23-32.
Demestre, M. and Lleonart, J. 1993. Population dynamics of Aris-
teus antennatus (Decapoda: Dendrobranchiata) in the north-
western Mediterranean. Sci. Mar. 57: 183-189.
Demestre, M. 1995. Moult activity-related spawning success in the
Mediterranean deep-water shrimp Aristeus antennatus (Decapoda:
Dendrobranchiata). Mar. Ecol. Progr. Ser. 127: 57-64.
Dr. Antoni Lombarte (Investigador Contratado).
Ecomorphology of sensorial systems of aquatic animals.
Mechanoreception (hearing) and chemoreception (taste)
of fishes. Image analysis systems applied to morphome-
try. Otolith studies (biology and growth of fishes). Mor-
phology of cephalopod statoliths. Faunistics and biology
of fishes applied to fisheries.
Selected publications
Lombarte, A., Yan, H.Y., Popper, A.N., Chang, J. and Platt, C.
1993. Damage and regeneration of hair cell ciliary bundles in a
fish ear following treatment with gentamicin. Hea. Res. 64:
166-174.
Lombarte, A. and Popper, A.N. 1994. Quantitative analyses of
postembryonic hair cell addition in the otolithic endorgans of
the inner ear of the European hake, Merluccius merluccius
(Gadiformes, Teleostei). J. Comp. Neurol. 345: 419-428.
Lombarte, A. and Morales-Nin, B. 1995. Morphology and ultra-
structure of saccular otoliths from five species of the genus
Coelorhynchus (Gadiformes, Macrouridae) from the Southeast
Atlantic. J. Morphol. 225: 79-192.
Dr. Francesc X. Maynou (Investigador Contratado).
Spatial statistics, population biology, biology and ecolo-
gy of decapod crustaceans, dynamics of exploited popu-
lations.
Selected publications
Maynou, F., Conan, G.Y., Cartes, J.E., Company, J.B. and Sardà, F.
1996. Spatial structure and seasonality of decapod crustacean
populations on the northwestern Mediterranean slope. Limnol.
Oceanogr. 41: 113-125.
Maynou, F., Conan, G.Y. and Sardà, F. 1995. Modelling the spatial
distribution and assessment of Nephrops norvegicus (L.) by
geostatistics. Rapp. Comm. int. Mer Médit. 34: 35 (Abstract).
Maynou, F. and Palomera, I. 1995. Mapping and assessment of
anchovy (Engraulis encrasicolus) egg production by geostatis-
tics. Rapp. Comm. int. Mer Médit. 34: 249 (Abstract).
Dr. Juan-Pablo Pertierra (Investigador Contratado).
Pelagic stock assessment techniques, population mod-
elling, new methodologies for biomass assessments, geo-
graphical information systems (GIS) applied to fisheries
research.
Selected publications
Pertierra, J.P. and Lleonart, J. 1996. Northwestern Mediterranean
anchovy fisheries. Sci. Mar. 61 (Sup.1): 257-267.
García Marín, J.L., Pertierra, J.P. and Pla, C. 1996. Lack of genet-
ic divergence between spawning aggregations of anchovy in
the Catalan Sea (NW Mediterranean). Scientia Gerundensis
22: 5-17.
Pertierra, J.P., Lleonart, J. and Lo, N. (in press). Application of a
stage-specific matrix model and length-cohort based analysis to
assess the anchovy fisheries in Catalan coastal waters (NW
Mediterranean Sea). Fish. Resources.
Dr. Laura Recasens (Investigadora Contratada).
Application of fish population dynamics models, specifi-
cally, analytical models (VPA, pseudocohort analysis,
yield per recruit). Fisheries biology of fishes, including
demographics (length frequency analysis), reproduction,
feeding, relative and absolute growth: calculation of age
from modal length distribution models (Bhattacharya).
Selected publications
Aldebert, Y. and Recasens, L. 1996. Methods for stock assessment
of European hake Merluccius merluccius (L.) in the Gulf of
Lions (Northwestern Mediterranean). Aquat. Living Resour. 9:
13-22.
Aldebert, Y., Recasens, L. and Lleonart, J. 1993. Analysis of gear
interactions in a hake fishery: the case of the Gulf of Lions (NW
Mediterranean). Sci. Mar. 57: 207-217.
Demestre, M., Molí, B., Recasens, L. and Sánchez, P. 1993. Life
history and fishery of Lepidopus caudatus (Pisces: Trichiuri-
dae) in the Catalan Sea (Northwestern Mediterranean). Mar.
Biol. 115: 23-32.
Dr. Montserrat Ramón (Investigadora Contratada).
Reproduction and larval development of gastropods
(description of spawn and protoconch, larval growth).
Biology and population dynamics of sandy beach
bivalves: gonadal development, reproduction, growth,
mortality, production. Mediterranean molluscan fisheries
and culture.
Selected publications
Ramón, M., Abelló, P. and Richardson, C.A. 1995. Population
structure and growth of Donax trunculus (Bivalvia: Donacidae)
in the Western Mediterranean. Mar. Biol. 121: 665-671.
Martín, P., Sánchez, P. and Ramón, M. 1995. Population structure
and exploitation of Bolinus brandaris (Mollusca: Gastropoda)
off the Catalan coast (Northwestern Mediterranean). Fish. Res.
23: 319-331.
Ramón, M. 1996. Relationships between the bivalves Mytilus edulis
(L.) and Cerastoderma edule (L.) in a soft bottom environment:
an example of interaction at small spatial scale. J. Exp. M. Biol.
Ecol. 204: 179-194.
Dr. Guiomar Rotllant (Investigadora Contratada).
Crustacean and fish ecophysiology, with special empha-
sis on endocrinology and reproduction.
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Selected publications
Rotllant, G., De Kleijn, D., Charmantier-Daures, M., Charmantier,
G. and Van Herp, F. 1992. Localization of the crustacean
hyperglycemic hormone (CHH) and gonad inhibiting hormone
(GIH) in the eyestalks of Homarus gammarus larvae applying
immunocytochemistry and in situ hybridization. Cell Tissue
Res. 271: 507-512.
Rotllant, G., Charmantier-Daures, M., Trilles, J.P. and Charmantier,
G. 1994. Ontogeny of the sinus gland and the organ of Bellon-
ci in larvae and postlarvae of the European lobster, Homarus
gammarus. Invertebr. Reprod. Develop. 26: 13-22.
Dr. Roger Villanueva (Investigador Contratado).
Research interest: Cephalopod life cycles. Biology and
behaviour of larval stages of octopods and loliginids.
Study of the potential of aquaculture for cephalopods.
Larviculture. Study of growth in natural populations
based on statoliths. Systematics, biology, and behaviour
of deep-sea cephalopods, especially cirrate octopods.
Selected publications
Villanueva, R. 1995. Experimental rearing and growth of plankton-
ic Octopus vulgaris from hatching to settlement. Can. J. Fish.
Aquat. Sci. 52: 2639-2650.
Villanueva, R., Nozais, C. and v. Boletzky, S. 1995. The plankton-
ic life of octopuses. Nature 377: 107.
Villanueva, R., Nozais, C. and v. Boletzky, S. 1996. Swimming
behaviour and food searching in planktonic Octopus vulgaris
Cuvier from hatching to settlement. J. Exp. Mar. Biol. Ecol.
208: 169-184.
Ph.D. students
Mr. Hugo Aguirre (Becario Predoctoral) (ICM Ph.D.
advisor: Dr. P. Sánchez). Biology and ecology of the red
mullet Mullus barbatus L. 1758 and striped mullet Mul-
lus surmuletus L. 1758 in the northwestern Mediterranean
Sea. Morphology and histology of the barbels in mullets.
Ecomorphology. Feeding habits and composition of the
diet. Ecology of reef fishes.
Selected publications
Madrid, J., Aguirre, H. and Rosado, I. 1993. Marine fish communi-
ties of Michoacan, Mexico. In: Salazar, S.I. and González, N.E.
(eds.) Biodiversidad Marina y Costera de México. pp. 509-519.
Lombarte, A. and Aguirre, H. 1995. Morphological features of the
barbels in Mullus surmuletus, L. 1758 and Mullus barbatus, L.
1758. Rapp. Comm. int. Mer. Médit. 34: 248 (Abstract).
Ms. Anna Bozzano (Becaria Predoctoral) (ICM
Ph.D. advisor: Dr. F. Sardá). Retinal structure and feed-
ing habits of some deep-sea fishes in the Catalan Sea.
Morphology and histology of the eyes of benthopelagic
fishes. Study of the development of elasmobranch eyes.
Stomach content analysis.
Selected publications
Bozzano, A., Recasens, L. and Sartor, P. 1997. The feeding habits
of the European hake Merluccius merluccius (Pisces: Merlucci-
idae) in the Gulf of Lions, western Mediterranean. Sci. Mar.,
61: (in press).
Bozzano, A., Archer, S., Murgia, R. and Vallerga, S. 1996. Retinal
structure and feeding habits of two bathyal sharks of the Cata-
lan Sea (Northwestern Mediterranean). F.S.B.I. Symposium
“Deep-Water Fishes”, Aberdeen (Scotland), (Abstract)
Bozzano, A., Murgia, R., Siddu, A. and Vallerga, S. 1996. Vari-
azioni strutturali della retina del gattuccio durante lo sviluppo.
V Convegno Nazionale della Societá Italiana di Neuroscienze.
Pisa (Italia) (Abstract).
Mr. Ricardo Bravo (Becario Predoctoral) (ICM
Ph.D. advisor: Dr. D. Lloris). Revision of the Family
Bovichthydae worldwide.
Mr. Juan Madrid (Becario Predoctoral) (ICM Ph.D.
advisor: Dr. P. Sánchez).  Aspects of fisheries ecology
and biogeography of fishes in the Meso-American Pacif-
ic Ocean.
Selected publications
Madrid, J., Aguirre, H. and Rosado, I. 1993. Marine fish communi-
ties of Michoacan, Mexico. In: Salazar, S.I. and González, N.E.
(eds.) Biodiversidad Marina y Costera de México, pp. 509-519.
Ms. Rosa-Isabel Ochoa-Báez (Becaria Predoctoral)
(ICM Ph.D. advisor: Dr. I. Palomera). Reproductive sea-
sonality and ovary production, fecundity, spawning fre-
quency and atresia of the European anchovy. Reproduc-
tive activity and histology of ovaries.
Selected publications
Villalejo-Fuerte, M., Domínguez, F.G. and Ochoa-Báez, R.I. 1995.
Reproductive cycle of Glycymeris gigantea (Reeve, 1843)
(Bivalvia: Glycymeridae) in Bahía Concepción, Baja California
Sur, México. The Veliger 38: 126-132.
Torres-Villegas, J.R., Ochoa-Báez, R.I. Perezgómez, L. and García-
Melgar, G. 1995. Comparison of seasonal variability in the
reproduction of Pacific sardine (Sardinops sagax) from Baja
California Sur. Mexico in the years 1982-1992. Sci. Mar. 59:
255-264.
Dr. Laura Sánchez (Becaria Predoctoral, 1996) (no
ICM Ph.D. advisor). Feeding of some species of Mediter-
ranean fish larvae.
Dipl.-Biol. Patrick Schneider (Becario Predoctoral,
Diplomate) (ICM Ph.D. advisor: Mr. J. Rucabado). Dis-
crimination of environmental influences on migration and
distribution patterns of small pelagic fish using simultaneous
acoustic and oceanographic data. Interrelationships between
bioacoustic and oceanographic data. Cetacean behaviour:
orientation, migration, communication. Evolution of bau-
plan-constructions, theory of evolution.
Mr. Gabriel Torres (Becario Predoctoral) (ICM
Ph.D. advisor: Dr. A. Lombarte). Age determination in
Argentine hake, Merluccius hubbsi. Estimation of annual
growth parameters and construction of age-length keys
for Merluccius hubbsi. Studies of stock identification of
Merluccius hubbsi. Analysis of otolith morphology,
otolith ultrastructure and otolith growth and variability in
the genus Merluccius.
Selected publications
Torres, G. 1992. Study on the growth of the hake Merluccius hubb-
si of the South West Atlantic Ocean. B.Sc. Thesis (Marine Biol-
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Investigación)
Income: Ms. Dolors Fernández (Auxiliar Administrativa)
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Cleaning:
Ms. Luisa Anquela (Limpiadora, Laboral)
Ms. María Espligares (Limpiadora, Laboral)
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ogy). University of the Republic, Montevideo, Uruguay.
Torres, G.J., Norbis, W. and Lorenzo, M.I. 1996. Variations in the
measures of Argentine hake (Merluccius hubbsi) otolith rings
during their first-year: evidence for stock separation? Sci. Mar.
60: 331-338.
Mr. Julián-René Torres-Villegas. (Becario Predoc-
toral) (ICM Ph.D. advisor: Dr. I. Palomera). Pacific sar-
dine reproduction off Northwest Mexico. Biomass
assessment DEPM. Fecundity and potential egg produc-
tion. Time series, reproductive ecology.
Selected publications
Torres-Villegas, J.R., Ochoa-Báez, R.I., Perezgómez, L. and Gar-
cía-Melgar, G. 1995. Comparison of seasonal variability in the
reproduction of Pacific sardine (Sardinops sagax) from Baja
California Sur. Mexico in the years 1982-1992. Sci. Mar. 59:
255-264.
Torres-Villegas, J.R., Ochoa-Báez, R.I. and Muñetón, G.M. 1995.
Temperature effect on spawning and age structure of eggs of
Sardinops sagax, Clupeidae, during five circadian cycles in
Bahía Magdalena, Baja California Sur. Mexico. Sci. Mar. 59:
439-443.
Dr. Sergi Tudela (Becario Predoctoral, 1996) (ICM
Ph.D. advisor: Dr. I. Palomera). Population structure of
marine fishes. Genetic and phenotypic studies applying
enzyme electrophoresis, morphometric and meristic anal-
yses. Trophic ecology of small pelagics. Quantitative
evaluation of fish consumption.
Selected publications
Tudela, S. and Palomera, I. 1995. Diel feeding intensity and daily
ration in the anchovy, Engraulis encrasicolus, in the northwest
Mediterranean Sea during the spawning period. Mar. Ecol.
Progr. Ser. 129: 55-61.
Tudela, S. and Palomera, I. 1995. Microzooplankton and feeding of
anchovy larvae in the northwestern Mediterranean. Rapp.
Comm. int. Mer Médit. 34: 259 (Abstract).
Pla, C., Tudela, S. and García-Marín, J.L. 1996. Diversity and pop-
ulation structure of the European anchovy in the Mediterranean
Sea. Sci. Mar. 60 (Suppl. 2): 285-286 (Abstract).
Technicians
Ms. Francisca Calderón (Ayudante de Investi-
gación). Data processing and laboratory assistance.
Ms. Gemma Fuster (Auxiliar de Laboratorio). Data
processing and laboratory and cruise assistance.
Ms. Balbina Molí (Ayudante de Investigación ). Data
processing, laboratory and cruise assistance, and otolith
analysis.
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TECHNICAL SERVICES UNIT
Head of Unit: Dr. Jordi Camp
LIBRARY
The primary task of the library and documentation
service is to furnish the documentary information
required to fulfil the Centre’s research objectives. Its ser-
vices are mainly used by ICM staff and users from other
research and academic centres.  At the end of 1996, its
stocks comprised 4964 books and 1200 periodicals, of
which 488 were current publications: 378 from donations
and especially exchanges for the journal Scientia Marina,
the rest subscriptions. The library has a reading room
with accessible on-line catalogues, CD-ROM databases
for users, and a personal loan and document supply ser-
vice for ICM personnel.
An inter-library loan service procures requests for
documentation not on hand in the libraries own stocks
and fills requests from other libraries. Inter-library loan
rates are indicative of increasing library activity as a loan
centre than as a procurement centre.
Inter-library loan service 1995 1996
Requests received 1232 1433
Requests issued 275 365
In 1996 cataloguing of the off-print collection of near-
ly 800 numbers, mostly dealing with crustaceans, from Dr.
Zariquiey’s private collection, began for inclusion in the
comprehensive computer catalogue at all CSIC libraries.
For more information: http://www.icm.csic.es/bib-
lio/biblio_frame.html
Librarian in charge: Ms. Marta Ezpeleta (Titulado
Técnico).
Inter-library loan manager: Ms. Glòria Medina
PUBLICATIONS: THE JOURNAL, SCIENTIA
MARINA
Scientia Marina (ISSN 0214-8358) (formerly Investi-
gación Pesquera) is an international journal of marine sci-
ences published by the ICM-CSIC since 1955 and, from
1996 in collaboration with the International Centre for
Coastal Resources Research (CIIRC). Scientia Marina
publishes original papers on marine research in the follow-
ing fields: physical and chemical oceanography, marine
geology, marine biology and ecology, marine engineering,
coastal zone management, and marine fisheries. Emphasis
is placed on articles of an interdisciplinary nature and of
international interest. Studies of local interest will be
accepted only if they refer to the Mediterranean or other
European seas. Papers written in English will be given
preference, although papers in Spanish may occasionally
be accepted. Papers will be accepted only after receiving a
satisfactory report from the Science Editor and at least two
reviewers drawn from an international panel of referees.
The journal is published quarterly. Four annual numbers
make up a regular volume. Supplementary issues include
proceedings of symposia and monographs relating to top-
ics falling within the scope of the journal.
For more information: E-mail: scimar@icm.csic.es,
ciirc@etseccpb.upc.es, http://scimar.icm.csic.es/sm
Journal Editor: Dr. Josep-Maria Gili (Jun 91 - Mar 97)
Associate Editors: Dr. Pere Abelló (Jun 92 - Mar 97),
Mr. Pedro Rubiés (Jan 89 - Mar 97).
Journal Secretary: Mr. Joan Lambea (Auxiliar
Administrativo). Technical processing and editing of
texts, data management, journal exchange service, design
and editing of figures and text. Computer programs:
QuarkXPress and Adobe Photoshop.
CHEMICAL ANALYSIS SERVICE
The main tasks of this service are:
- Preparation of analytical protocols for the analysis of
samples supplied by researchers.  Chemical analysis of
samples collected in-house and/or from outside sources.
- Furnishing advice on problems relating to chemical
parameters for research projects. Cooperation by Section
staff members in research projects.
- Participation in sample collection on oceanographic
surveys.
- Establishment of a local area network (LAN) for the
transfer of data and remote link-ups to analytical equipment.
The network is in the preliminary stage and will be designed
to provide a platform for interchange and control by Section
personnel as well as direct access to data by researchers using
the Intranet or an in-house network of some sort.
This Section has been subdivided into four operational
subsections for the different analytical methods employed:
Chromatography: Both High Resolution Gas Chro-
matography (HRGC) and High Performance Liquid
Chromatography (HPLC) are available.
Equipment: DANI 3800HR, SHIMADZU CR-14, and
LKB series 2150.
Analysis parameters:
- Aliphatic hydrocarbons. Flame Ionization Detector
(FID). Analysable matrices: water, sediments, organisms.
- Polycyclic aromatic hydrocarbons (PAH). Using
HRGC/FID or HPLC and a fluorescence detector.
Analysable matrices: water, sediments, organisms.
- Photosynthetic pigments: Chlorophyll a,b,c, break-
down products, xanthophylls and carotenes, using HPLC
with UV-VIS and fluorescence detectors. Analysable
matrices: organisms.
Atomic absorption spectrophotometry (AAS):
Both flame and graphite oven equipment (HGA-300) is
available.
Equipment: PERKIN-ELMER 2380.
Analysis parameters: Alkali/alkaline earth metals:
lithium and calcium. Heavy metals: Vanadium, chromi-
um, manganese, iron, cobalt, nickel, copper, zinc, molyb-
denum, cadmium. Low-melting point metals: aluminium,
tin, and lead. Non-metals: silica and arsenic. Analysable
matrices: water, sediments, organisms.
Autoanalysers: A segmented flux automatic analyser
is available for nutrient determinations.
Equipment: Alliance Evolution II autoanalyser. 
Analysis parameters: nitrites, nitrates, phosphates, sil-
icates, and ammonium. Analysable matrices: sea water,
fresh water, sewage water.
General analysis: Covering all the general chemical
analytical methods.
Equipment: HITACHI 2020 UV-visible spectropho-
tometer, SHIMADZU RF540 spectrofluorimeter, AGE
MINISAL 2100 salinometer. d-pH-meter, conductimeter
and ATI-ORION 1260 oximeter. WTW LF197 field con-
ductimeter.
Analysis parameters: Salinity, pH, dissolved oxygen,
conductivity, biological oxygen demand (BOD), chloro-
phyll and xanthophyll using visible and fluorescent spec-
trophotometry. Phenols according to UNE spectrophoto-
metric standard no. 77-053-83). Anionic and cationic
detergents using the methylene blue spectrophotometric
method.
Person in charge: Dr. J. Sánchez-Pardo (Titulado
Superior). Pollution of marine ecosystems, especially
the study of active mixing zones, including the hydro-
dynamics and instabilities of mixing driving processes.
Modelling of the distribution of chemical pollutants on
the basis of their physico-chemical properties. Study of
the distribution of pollutant load through the food
chain.
Selected publications:
Ballester, A., Sánchez-Pardo, J., García-Regueiro, J.A., Modamio, X.
and Juliá, A. 1982. Heavy metals, aliphatic hydrocarbons and
organochlorinated pesticides in mussels from a pillar of the
drilling platform “AMPOSTA”. Thalassia Jugosla. 18: 393-409.
Sánchez-Pardo, J. and Rovira, J. 1985. Hidrocarburos alifáticos,
DDTs y PCBs en sedimentos marinos de la zona catalano-
balear, Mediterráneo occidental. Inves. Pesq. 49: 521-536.
Font, J., Juliá, J., Rovira, J., Salat, J. and Sánchez-Pardo, J. 1987.
Circulación marina en la plataforma continental del Ebro deter-
minada a partir de la distribución de las masas de agua y los
microcontaminantes orgánicos en el sedimento. Acta Geol.
Hisp. 21-22: 483-489.
Atomic absorption and general analysis operator: Ms.
Maria-Luisa Martínez (Ayudante Diplomada de Inves-
tigación).
Autoanalyser operator: Ms. Roser Ventosa (Ayu-
dante Técnico de Laboratorio).
ELECTRON MICROSCOPY SERVICE
ICM’s electron microscopy laboratory is available for
the observation of samples by scanning electron
microscopy (SEM) and x-ray microanalysis. It is open to
all ICM researchers and researchers of the CSIC and
other public and private centres. It has appropriate equip-
ment for sample preparation and provides advice to users
on both sample preparation and equipment operation. It is
also able to furnish reference material on sample prepara-
tion in the different fields, in particular those relating to
the marine environment.
Laboratory instrumentation:
- HITACHI S-570, Scanning Electron Microscope:
Resolution: 3.5 nm; magnification: 20-200000 x; acceler-
ating voltage: 0.5-30 Kv; secondary electron detector.
- KEVEX Delta Class III, X-Ray Microanalyser: EDS,
Detector: Si(Li), Resolution: 152 eV, Analysis software:
Quantex VI, Advanced Digital Imaging.
- PRINTERFACE for Windows Image Acquisition
System: Image acquisition for scanning electron
microscopy at slow scan speeds. Image file format: .TIF,
.PCX, .BMP, .WPG, .JPG, .GIF, and others; Computer:
Pentium 166 Mhz, 32 Mb RAM; Software: Printerface
for Windows, Photoshop, Graphics Workshop; Printer:
HP Laserjet 5L
Sample preparation equipment: BAL-TEC CPD 030
critical point drying, POLARON SC500 Sputter coater,
POLARON CA508 carbon evaporation attachment.
Development and copies of SEM micrographs is per-
formed by the ICM’S photography service.
Person in charge: Mr. José-Manuel Fortuño (Titula-
do Técnico). Ultrastructural studies of phytoplankton.
Ichthyoplankton, ultrastructure of fish egg chorions.
Microstructural analysis of otoliths and scanning studies of
sensory epithelia of the inner ear of fishes. Morphology
and ultrastructure of crustacean reproductive systems.
Selected publications
Olivar, M.P. and Fortuño, J.M. 1991. Guide to ichthyoplankton of
the Southeast Atlantic (Benguela Current region). Sci. Mar. 55:
1-383.
Delgado, M. and Fortuño, J.M. 1991. Atlas de Fitoplancton del Mar
Mediterráneo. Sci. Mar. 55 (Suppl. 1): 1-133.
Demestre, M. and Fortuño, J.M. 1992. Reproduction of the deep-
water shrimp Aristeus antennatus (Decapoda: Dendrobranchi-
ata). Mar. Ecol. Progr. Ser. 84: 41-51.
COMPUTER CENTRE
The computer centre’s services focus on two main
areas, communications and computation.
Communications over the local area network have
been extended to the maximum possible number of Insti-
tute offices and providing personal computers with e-
mail, terminal sessions, and file transfer functions along
with sharing of peripherals and other resources. At the
same time, communications have been switched from the
former hardware to a new central communications pro-
cessor.
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Part of the aforementioned services have also been
linked to the global area network and the Internet, and a
pilot study for developing an Institute web site is under
way.
Computations and the attendant applications
employed have also been shifted from the former com-
puter, and at the same time new tools for constructing
computational programs and programs for the display of
scientific data have been brought on-line. Programs from
the public domain helpful for computational and graphics
users have also been installed.
Other tasks include advisory activities and user prob-
lem support.
Person in charge: Mr. Lluis Miralles (Titulado Supe-
rior). Scientific computing. Data analysis and visualiza-
tion. Computer graphics and mapping. Data acquisition.
System and software integration. System and network
administration and security. Internet/Intranet.
Mr. Jose-Manuel Contreras (Titulado Técnico).
Network and system administration, computer mapping,
statistics, programming, Internet, multimedia.
BIOLOGICAL COLLECTIONS
At the present time the ICM biological reference
collections comprise four subcollections: fishes, with a
total of 6000 specimens catalogued, including 8 holo-
types and 35 paratypes from the following geographical
areas: Southeast Atlantic (Namibia), Mediterranean
deep-sea region (below 1000 m), Central Eastern
Atlantic, Beagle Channel (Tierra del Fuego, Argenti-
na), Central and Northwest Atlantic, Western Indian
Ocean, Central Pacific; some 800 batches of decapod
crustaceans, including 11 holotypes and 25 paratypes
from the Southeast Atlantic (Namibia), Central Pacific,
and the Mediterranean Sea; the Zariquiey decapod col-
lection containing approximately 10000 specimens,
nearly all captured in the Mediterranean; and 200
batches of cephalopods, all from the Mediterranean.
The collections constitute a service unit, servicing all
types of queries, loans, and exchanges, both national
and international. In recent years the collections have
grown with the addition of a substantial number of
specimens, mainly from the Indian Ocean off Mozam-
bique, but the most important improvement has been
implementation of a PVC-based, thermal transfer
labelling system, which may be the definitive solution
to the problem posed by labels submerged in alcohol. In
addition, the preservative customarily used, 3-%
formaldehyde, is being replaced by denatured ethanol,
thus doing away with the problems attaching to the han-
dling of that preservative.
Person in charge: Ms. Conchita Allué (Ayudante
Diplomada de Investigación).
PHOTOGRAPHY AND DESIGN SERVICES
Photography: Digital reproduction of slides, photo-
graphic reproduction of documents, macrophotographic
equipment for enlargements of up to 30x, black and white
laboratory.
Technical equipment:  Computers: PC and Macintosh,
Polaroid Digital Palette slide maker, Durst DA - 900
(6X9) enlarger, Nikon FM (35 mm) camera, Nikon F-801
(35 mm) camera, Mamiya RZ-67 (6X7), Lenses: Micro
Nikkor, 55 mm. f.:2.8; Vivitar, 70-210 mm. f.:4.5; Toki-
na, 35-200 mm. f.: 3.5 - 4.5; Mamiya - Sekor 110 mm.
F.:2.8.
Auditorium (capacity: 100): Equipment: Kodak
Carousel slide projector, 16 mm Elmo projector, S-8 mm
Silma projector, 3M (400 w) overhead transparency pro-
jector, Mitsubishi VHS video player, 27” Philips viewing
screen, microphone and loudspeakers, roving micro-
phones.
Person in charge: Mr. Joan Biosca (Professional pho-
tographer).
Design: Computer-aided graphic design using the
Freehand and Photoshop programs. Poster-making and
free-hand design. Text scanning and layout graphic
design service for scientific journals.
Person in charge: Mr. José María Anguita (Profes-
sional designer).
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OCEANOGRAPHIC VESSELS UNIT
Head of Unit: Mr. José-Ignacio Díaz
http://hesperides-bd.icm.csic.es
Objectives
The primary task of the Oceanographic Vessel Unit is
technical supervision of the scientific outfitting of the
Oceanographic Research Ships HESPÉRIDES and GAR-
CÍA DEL CID and of the main equipment infrastructure
on those vessels (winches, compressors, etc.) employed
in oceanographic surveys.
Role of the Unit in oceanographic research
Since 1992, with continuous support from the
Comisión Interministerial de Ciencia y Tecnología (Inter-
ministerial Commission for Science and Technology),
ICM personnel have gradually been taking over responsi-
bility for complete technical management - operation,
maintenance, and repair - of the scientific equipment on
the R/V HESPÉRIDES. The Oceanographic Vessel Unit
was formed in 1995 by consolidating the HESPÉRIDES
technical support group with the previously existing ICM
technical staff for the R/V GARCÍA DEL CID. The Unit
has taken part in over 40 oceanographic surveys carried
out by the R/V HESPÉRIDES in the Mediterranean Sea
and Atlantic, Pacific, and Antarctic oceans. At the present
time the Unit affords the first real oceanographic techno-
logical assistance in the service of scientific research in
Spain.
The Unit provides nationwide service for both ships
on their oceanographic surveys and offers full technical
and scientific support to researchers of the CSIC, univer-
sities, the Instituto Español de Oceanografía (Spanish
Oceanographic Institute), and the Spanish Navy. Partici-
pation by Unit technicians on the oceanographic surveys
carried out by both research ships is now standard. Nor-
mally, the R/V GARCÍA DEL CID carries 1 to 3 techni-
cians per cruise, the R/V HESPÉRIDES 3 to 5. After the
surveys the Unit’s technicians take charge of mainte-
nance, repair, and calibration of the vessels’ scientific
equipment, ensuring that it is ready for use on future sur-
veys. In addition, since 1993 they have been responsible
for the procurement of new scientific equipment funded
under the National R&D Plan, to ensure that all equip-
ment is suitable for the vessels on which it is to be
installed.
Unit Composition
The Unit consists of a core staff of five university
graduates in the fields of geology, physics, chemistry, and
biology, with broad experience on oceanographic sur-
veys. In addition, there is a group of 14 qualified techni-
cal engineers and trained maintenance personnel special-
ized in mechanics, electronics, and computing.
The Unit has been structured around various sections
covering the following specialized subject areas:
- Oceanography and instrumentation
- Computing, communications, and oceanographic data 
management
- Mechanical engineering
- Acoustics and telemetry
- Electronics
- Remote sensing
Oceanography and instrumentation: Equipment
(physics, chemistry, and marine biology) for use on sur-
veys, such as CTDs, rosettes, thermosalinographs, spec-
troradiometers, plankton nets, etc., as well as all labora-
tory equipment on the vessels.
Computing, communications, and oceanographic
data management: Local area computer networks on the
oceanographic vessels; on-line collection of oceano-
graphic parameter values; peripherals and commercial
software; satellite communications to and from the ves-
sels; management and storage of oceanographic parame-
ter values collected on the surveys; design and manage-
ment of an oceanographic database open to and accessi-
ble by the national research community via the Internet;
quality control of the information collected before entry
into the database; processing of depth data collected
using multibeam echo sounders; collaboration and inter-
change with international databases.
Mechanical engineering: Support infrastructure for
research, such as oceanographic gantries and winches,
including electric and non-electric cables, hydraulic sys-
tems, air compressors, and seabed sampling systems,
such as corers or benthic trawls, plankton nets, etc.
Acoustics and telemetry: Acoustic research systems
such as multibeam echo sounders, biological and geolog-
ical echo sounders, and Doppler current meters. This sec-
tion is also responsible for vertical reference and vessel
attitude gauges, gravimeters, and magnetometers.
Electronics: Maintenance of the different electronic
equipment cared for and operated by the unit, providing
basic support for the other sections.
Remote sensing: Management of the TeraScan
TS300 satellite image reception system.
Features of the oceanographic vessels
The R/V HESPÉRIDES, launched in 1990, is an 80
m-long polar exploration vessel with a capacity for 29
scientists, built by the Consejo Superior de Investiga-
ciones Científicas (Spanish Council for Scientific
Research - CSIC). It is operated by the Spanish Navy, and
scientific management is overseen by a Supervisory
Commission presided over by the Director General for
Research and Development (CICYT) with members from
the different public scientific research bodies. This vessel
is the flagship of the Spanish oceanographic fleet and has
been designated one of the country’s major scientific
research facilities. It has been outfitted with a full com-
plement of sophisticated, state-of-the-art, multipurpose
equipment and has appreciably raised the level of scien-
tific research, extending the research areas from the
Mediterranean Sea and Atlantic Ocean to the Antarctic
and the Pacific Ocean. Every year the ship also carries out
logistic support duties for the Juan Carlos I Antarctic
Base and the Gabriel de Castilla Station.
The R/V GARCÍA DEL CID, launched in 1977, is a
coastal vessel 37 m long, with a capacity for 12 scientists,
built by the Consejo Superior de Investigaciones Científi-
cas. Scientific management is the responsibility of the
CENCIMAR Commission, presided over by the Director
of the Instituto de Ciencias del Mar (ICM). The ICM
administration is also responsible for the economic and
administrative management of the vessel. It too is a mul-
tipurpose ship, it is adequately equipped for research in
the field of physical oceanography, marine.biology and
fisheries.
Scientific equipment
The total value of the scientific equipment on the two
ships comes to around 1,500 million pesetas and includes
the equipment listed below:
Scientific equipment on the R/S HESPERIDES
* Computer system comprising:
PC compatible computers (Intel) and Macintosh
Local area network with printer nodes (B/W and colour)
Real-time acquisition, storage, and pre-processing of
information
(Meteorology, navigation, probes, temperature, and
surface salinity)
* Mk5 and Mk3C-WOCE CTDs
* G.O. 24-bottle 1015 rosette
* G.O. 24-bottle 1016 intelligent rosette
* 5, 10, 12, and 30 l-capacity Niskin bottles
* Reversible thermometers
* Sippican MK12
* Continuous and sampling fluorimeters
* Continuous on surface thermosalinograph
* AUTOSAL salinometer
* Continuous and/or sampling nutrient autoanalyser
* Spectroradiometer
* Culture oven
* Drying oven
* Muffle oven
* Freezers (-70 ˚C)
* Incubation chamber
* Thermostatic bath
* Metrohm titroprocessor
* Kontron UVICON 941 spectrophotometer
* Shimatzu spectrofluorimeter
* Beckman LL6000 scintillation counter
* Coulter counter
* Laminar flow chamber
* Autoclave
* Cooled centrifuge
* Microcentrifuge
* Analysis-type water distillation systems
* E-Pure ultrapure water system
* Binocular microscope
* Epifluorescence inverted microscope
* LHPR plankton net
* BIONESS plankton net
* Bongo nets
* Aanderaa automatic meteorology station
* TS300 satellite image reception system
* Non-toxic system
* Multicorer
* Kasten gravity corer
* Gravity corer
* Box corer
* Double spade dredge
* DFS-5 2400 m. multichannel seismic streamer
* PROMAX multichannel seismic processing system
* Air cannons
* High-resolution hydrophone
* High-resolution seismic acquisition and digital processing system
* G-876 magnetometer
* Bell BGM-3 gravimeter
* WORDEN Master Geodetic portable gravimeter
* EM12 multibeam echo sounder
* EM1000 multibeam echo sounder
* TOPAS geological echo sounder
* EK500 biological echo sounder
* EA500 hydrographic echo sounder
* MERLIN acquisition system
* NEPTUNE II processing system
* BI500 acquisition system
* BIOSONICS towed biological echo sounders
* RDI VM150 Doppler current meter
* Benthos 2216 pinger
Scientific equipment on the R/V GARCíA DEL CID
* Computer system comprising:
PC-compatible computers (Intel)
Local area network with printer nodes (B/W and
colour)
Real-time oceanographic data acquisition and storage
(Meteorology, navigation, probes, temperature and
surface salinity)
* Mk3B CTD with G.O. 12-bottle rosette
* 1.2, 5, 10, and 12 l-capacity Niskin bottles
* Seabird 25 CTD
* SeaTech 25 transmisometer
* Seabird 21 continuous-on-surface thermosalinograph
* RDI VM-150 Doppler current meter
* EA500 hydrographic echo sounder
* Aanderaa automatic meteorology station
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Oceanographic vessel unit - staff
Arturo Castellón (acoustics)
Óscar Chic (remote sensing) (from 97)
Ángel Cristóbal (electronics)
José Ignacio Díaz
Raimon Forcada (computing)
César García (mechanical engineering)
Zacarías García (remote sensing)
Pedro Jornet (mechanical engineering)
María Isabel Lloret (electronics)
Mario Manríquez
Carlos Mir (mechanical engineering)
Miquel Pancorbo (computing)
José Antonio Pozo (electronics)
Javier Prades (acoustics)
Eduard Quintana (chemistry)
Urbano Riesco (mechanical engineering)
Cristina Rodríguez (administration)
Pablo Rodríguez (acoustics)
Jordi Sorribas (computing)
Alexis Tudela (computing)
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COMPLETED THESES 1995-1996
OCEANOGRAPHIC CRUISES 1995-96
KAVALA IV
O/V: Capetan Stratos
28 Jan. - 9 Feb. 95
Area: W Thracian Sea (E Mediterranean)
Scientist in charge: Dr. E. Lefkaditou (Teuthis, Grece)
ICM participants: Dr. P. Sánchez
DRAKE 95
Feb.95
O/V: BIO Hespérides
Area: Drake Strait and Bransfield Strait
Scientist in charge: Dr. M. García (Politecnic University of Cat-
alonia, Spain)
ICM participants: Dr. A. Palanques, Mr. P. Puig.
KAVALA V
O/V: Capetan Stratos
3 - 17 Apr. 95
Area: W Thracian Sea (E Mediterranean)
Scientist in charge: Dr. E. Lefkaditou (Teuthis, Grece)
ICM participants: Dr. M. Demestre
U.S. JGOFS ARABIAN SEA PROSPECT. Porspect cruise #2
O/V: Thomas G. Thompson
Mar-Apr. 95
Area: Arabian Sea
Scientist in charge: Dr. J. Marra (Lamont Doherty Earth Observa-
tory of California Universiy, USA)
ICM participants: Dr. M. Latasa.
MEDITS 95
O/V: B/O Cornide de Saavedra
21 April - 23 May 95
Area: Western Mediterranean (Spanish coasts)
Scientist in charge: Mr. L. Gil de Sola (Instituto Español de
Oceanogrfía, Spain)
ICM participants: Dr. D. LLoris, Dr. P. Abelló, Dr. P. Sánchez,
Ms. L. Recasens
LATITUD-95A
O/V: BIO Hésperides
1 Mar. - 22 Apr. 95
Area: Equatorial and Subequatorial Atlantic
Scientist in charge: Dr. S. Agustí (CEAB, CSIC, Spain)
ICM participants: Dr. D. Vaqué, Dr. J.M. Gasol, Mr. A. Calbet,
Mr. E. Vázquez
TOBI
O/V: TOBI
15 May - 1 June 95
Area: Catalan-Balearic Sea
Scientist in charge: Dr. M. Canals (University of Barcelona, Spain)
ICM participants: Dr. B. Alonso, Dr. G. Ercilla, Dr. J. Baraza, Mr.
F. Estrada, M. F. Pérez, Mr. M. Farrán, Ms. G. Bozzano
MESO’95
O/V: B/O García del Cid
31 May - 17 June 95
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Mr. J. Salat, ICM Cruise
BATMAN 2
O/V: B/O García del Cid
4 - 7 June 95
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Dr. F. Sardá, ICM Cruise
SOFARGOS 95
O/V: Urania
4-13. July 95
Area: NW Mediterranean
Scientist in charge: Dr. M. Astraldi (Stazione Oceanofica CNR La
Spezia, Italy)
ICM participants: Dr. J. Font, Mr. A. Juliá
VARIMED 95
O/V: BIO Hespérides
June 95
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Dr. M. Alcaraz, ICM Cruise
LATITUD-95B
O/V: BIO Hespérides 
3 Oct. - 20 Nov. 95
Area: Equatorial and Subequatorial Atlantic
Scientist in charge: Dra. S. Agustí (CEAB, CSIC)
ICM participants: Dr. D. Vaqué, Dr. J.M. Gasol, Mr. E. Vázquez
FRUELA 95-96
O/V: BIO Hespérides
18 Nov. 95 - 13 Feb. 96
Area: Bransfield Strait
Scientist in charge: Dr. R. Anadón (University of Oviedo, Spain)
ICM participants: Dr. D. Vaqué, Dr. M. Estrada, Ms. Núria Guixa,
Dr. C. Pedrós-Alió, Dr. J.M. Gasol, Mr. M. Farrán, Dr. J. Guillén.
Mr. P. Masqué.
ANT/3
O/V: RV Polastern
26 Feb. - 15 Mar. 96
Area: Weddell Sea, Antarctica
Scientist in charge: Prof. W. Arntz (Alfred-Wegener-Institut for
Polar and Marine Research, Germany)
ICM participants: Dr. V. Alvà, Ms. C. Orejas.
MEDITS’96
O/V: B/O Cornide de Saavedra
1 - 23 May 96
Area: Western Mediterranean (Spanish coasts)
Scientist in charge: Mr. L. Gil de Sola (Instituto Oceanográfico,
Sapin)
ICM participants: Dr. D. LLoris, Dr. P. Abelló
PALEOPAC
O/V: BIO Hespérides
9-25 Mar. 96
Area: SE Pacific
Scientist in charge: Dr. A. Palanques, ICM cruise
CNL-0596
O/V: B/O García del Cid
13 - 18 May 96.
Area: Balearic channels
Scientist in charge: Dr. J.M. Pinot (Universitat de les Illes Balears,
Spain)
ICM particcipants: Dr. J. Font, Mr. A. Juliá, Mr. A. Cristobal, Mr.
S. Ruiz, Mr. M. Lloret, Mr. M. Moll
GALAPAGOS’ 96
O/V: B/O Hesperides
28 Mar.-10 Apr. 96
Area: Galápagos Islands (Central Pacific)
Scientist in charge: Dr. J.J. Doñabeitia (Instituto Jaume Almera,
CSIC, Spain)
ICM participants: Mr. M. Farrán, Mr. F. Estrada.
CORTES’ 96
O/V: B/O Hespérides
12 Apr.-2 May 96
Area: California Gulf
Scientist in charge: Dr. J.J. Doñabeitia (Instituto Jaume Almera,
CSIC, Spain)
ICM participants: Mr. M. Farrán.
CAIMAN-96
O/V: B/O García del Cid
28 May - 16 June 96
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Mr. A. García (Instituto Oceanográfico, Spain)
ICM participants: Dr. I. Palomera
VARIMED-96
O/V: B/O García del Cid
2 - 5 June 96
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Dr. M. Alcaraz , ICM Cruise
PUPPIS
O/V: R/A Las Palmas
June 96
Area: El Hierro Island (Canary Archipelago)
Scientist in charge: Dr. M. Canals (University of Barcelona, Spain)
ICM participants: Dra. B. Alonso. Dr. J.Baraza
MESO 96
O/V: B/O García del Cid
18 - 25 June 96.
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Mr.J. Salat, ICM cruise
IMPACT-96
O/V: B/O García del Cid
6 - 12 June 96
Area: Barcelona coast
Scientist in charge: Dr. P. Sánchez , ICM Cruise
CNL-0696
O/V: Odón de Buén
11-12, 26-28 June 96
Area: Balearic channels
Scientist in charge: Dr. J.M. Pinot (Univ. illes Balears, Spain)
ICM participants: Mr. A. Juliá
OB-09/96
O/V: Oca Balva
6-12 Aug. 96
Area: N Patagonoan shelf
Scientist in charge: Dr. R. Perrotta (Instituto de Investigaciones y
Desarrollo Pesquero, Argentina)
ICM participants: Dr. J.P. Pertierra
FRONT-96
O/V: B/O García del Cid
15 - 24 Sept. 96
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Dr. A. Sabatés, ICM Cruise
OMEGA-1A
25 - 29 Sep. 96
O/V: B/O García del Cid
Area: Alboran Sea
Scientist in charge: Mr. A. Juliá, ICM cruise
MAFF
O/V: B/O. Corystes
19 Sep. - 4 Oct. 96
Area: Irish Sea
Scientist in charge: Dr. M.J. Kaiser (Ministry of Agriculture, Fish-
eries and Food UK)
ICM participants: Dr. M. Ramón
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OMEGA - ALGERS
30 Sep. - 21 Oct. 96
O/V: BIO Hespérides
Area: Alboran Sea and western Algerian Basin
Scientist in charge: Dr. J. Font, ICM cruise
PROVA’96
O/V: B/O García del Cid
11 - 14 Oct. 96
Area: Catalan Sea (NW Mediterranean)
Scientist in charge: Dr. F. Sardá, ICM Cruise
MAYC-95 
4 - 15 Oct.96
O/V: BIO Hespérides
Area: Agadir area (Atlantic Ocean)
Scientist in charge: Dr. B. Alonso, ICM cruise
QUIMERA-I
O/V: B/O García del Cid
16 - 28 Oct. 96
Area: Balearic Sea (NW Mediterranean)
Scientist in charge: Dr. D. Lloris, ICM Cruise
MAYC- 96
O/V: B/O García del Cid
1 - 6 Oct. 96
Area: Alboran Sea
Scientist in charge: Dr. G. Ercilla, ICM cruise
FANS
O/V: B/O García del Cid
1 - 8 Nov. 96
Area: Ebro Delta region (NW Mediterranean)
Scientist in charge: Dr. A. Palanques, ICM Cruise
OMEGA-1B
23 - 27 Nov. 96
O/V: B/O García del Cid
Area: Alboran Sea
Scientist in charge: Dr. J. Lanoisellé (LODYC, Univ. P. et M.
Curie Paris VI, France)
ICM participants: Mr. M. Moll, Mr. C. García
CANIGO
O/V: RV Meteor
2 -23 Dec. 96
Area: Agadir and Canary Islands
Scientist in charge: Dr. G. Wefer (University of Bremen, Ger-
many)
ICM participants: Ms. G. Bozzano
CNL-1196
O/V: B/O García del Cid
14-16, 27-28 Nov. 96
Area: Balearic channels
Scientist in charge: Dr. J.M. Pinot (Universitat de les illes Balears,
Spain)
ICM participants: Mr. A. Juliá, Mr. C. García, Mr. M. Lloret, Mr.
M. Moll, Mr. J. Pozo.
MAREMMA 96
O/V: Urania
15 - 29 Nov. 96
Area: Thyrrenian Sea (Mediterranean)
Scientist in charge: Dr. F. Chiocci (CSQEA-CNR, Italy)
ICM participants: Dr. G. Ercilla.
OMEGA -2
O/V: R.S.S. Discovery
27 Nov.-29. Dec. 96
Area: Alboran Sea and western Algerian Basin
Scientist in charge: Dr. T. Guymer (Southamton Oceanography
Centre, UK)
ICM participants: M. S. Ruiz
P10/224/96
O/V: RRS Discovery
26 Dec. 96 - 17 Jan. 97
Area: Alboran Sea
Scientist in charge: Dr. P. Pugh (Southampton Oceanography Cen-
tre, UK)
ICM participants: Dr. A. Sabatés
GEBRAP
O/V: BIO Hespérides
Nov. 96 - Jan. 97
Area: Bellingshausen Sea and Brandsfield Strait
Scientist in charge: Dr. M.Canals (University of Barcelona, Spain)
ICM participants: Mr. M. Farrán, Mr. F. Estrada.
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GUEST SCIENTISTS 1995-96
Prof. Wolf Arntz (Alfred Wegener Institut für Polar und
Meeresforchung, Germany) (Von Humbolt-Mutis
Award)(Oct.95-Jan. 96; Oct.96-Jan. 97).
Topic: Ecology of Antartic benthos.
Prof. Jean Bouillon (Universitè Libre de Bruxelles, Bel-
gium) (Apr.-May and Sep. 96)
Topic: Systematics and Evolution of deep sea Hydrome-
dusae collected by sediment traps.
Prof. Thomas Kiørboe (Danish Institute for Fisheries
Research, Denmark) (Oct. 96)
Topic: Zooplankton behaviour.
Prof. Wim Vervoort (Nationaal Natuurhistorish Muse-
um, The Netherlands) (Mar. 96)
Topic: Taxonomy of benthic hydroids.
Prof. Fan Zhengang (Institute of Oceanology, Chinese
Academy of Sciences) (Jan.-Feb. 96).
Topic: Ecology of several species of Crustacea Decapoda.
Dra. Margarida Cristo (Universidade do Algarve, Por-
tugal) (Nov. 96)
Topic: Feeding of Nephrops.
Dr. Benni Hansen (Roskilde University, Denmark) (Oct. 96)
Topic: Zooplankton behaviour.
Dr. Michel E. Hendrickx ( Instituto de Ciencias del Mar
y Limnología, UNAM, Mexico) (Jan.-Jul. 95)
Topic: Biology of Decapoda Crustacea.
Dr. Sigrún Jonásdottir (Danish Institute for Fisheries
Research, Denmark)
Topic: Zooplankton behaviour.
Dr. Per Jonsson (Tjärnö Marine Biological Station,
Sweden)
Topic: Zooplankton behaviour.
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Dr. Michael J. Kaiser (Ministry of Agriculture, Fish-
eries and Food, UK) (Apr. 96, Jul. 96) 
Topic: Impact of bottom trawl on benthic communities.
Participation on cruise IMPACT 96.
Dr. Pablo López (Laboratory of Marine Biology, Univ.
of Sevilla, Spain) (Sep. 95, June 96).
Topic: Taxonomy and Ecology of Antarctic Anthozoans.
Dr. Paolo Sartor (University of Pisa, Italy ) (Programa
de cooperación entre el C.S.I.C español y el C.N.R.
italiano) (Oct. 95, Apr. 96)
Topic: Analysis of the interaction of fishing gears in the
Mullus barbatus fisheries in the Western Mediter-
ranean.
Dr. Mario Sbrana (University of Pisa, Italy) (Programa
de cooperación entre el C.S.I.C español y el C.N.R.
italiano) (Apr. 96)
Topic: Analysis of the interaction of fishing gears in the
Mullus barbatus fisheries in the Western Mediter-
ranean.
Dr. Erik Thuesen (Marine Science Institute, University
of California, USA) (Sep.-Dic 96)
Topic: Metabolismo en animales bentónicos de profun-
didad.
Dr. Peter Tiselius (Kristineberg Marine Research Sta-
tion,Sweden) (Oct. 96)
Topic: Zooplankton behaviour.
Dr. Jorge Vázquez (Jet Propulsion Laboratory, Cal-
tech/NASA, Pasadena, USA) (June. 95)
Topic: Satellite alimetry study of western Mediterranean
circulation.
Dr. Markku Viitasalo (University of Helsinki, Finland)
(Oct. 96)
Topic: Zooplankton behaviour.
Ms. Graziela Bozzano (University of Genova, Italy)
(Sep.-Oct. 95, Feb.-Apr. 96))
Topic: Sedimentological study in Alboran Basin.
Mr. Constantin Cazacu (University of Bucarest, Ruma-
nia) (July 96)
Topic: Copepod production.
Ms. Emma Cebrián (Universidad de La Laguna,
Canarias, Spain) (July - Dec. 96)
Topic: Trophic ecology of benthic suspension feeders.
Mr. Bouchta El Moummi (University of Tanger,
Marocco) (Sep. 95, Apr.-May 96)
Topic: Recent sedimentation in the Alboran Basin.
Ms. Alessandra Ferrá (University of Pisa, Italy) (Eras-
mus student) (Feb.- Sep. 95)
Topic: Population dynamics. Fisheries.
Ms. Patricia Filipe (University of Lisboa, Portugal)
(Erasmus student) (Sep. 95-Sep. 96).
Topic: Trophic ecology of carnivorous macrozooplancton.
Ms. Rosemary J. Frankland (Coventry University,
School of Natural and Environmental Sciences, UK)
(Erasmus student) (Sep. 95 - June 96).
Topic: Ecology of Decapod Crustaceans.
Ms. Annike Galimont (University of Perpignan, France)
(Apr.-July 96)
Topic: Geochemical study in the Gulf of Rosas.
Mr. Antoni Garcia-Rubies (Universidad de Barcelona)
(Jan. 95-July 96)
Topic: Ecology of littoral fishes.
Mr. Omar Kheddaoui (Service Hydrographique,
Marine Nationale, Alger) (Oct.-Nov. 96)
Topic: Instability of ocean currents along Algerian coast.
Ms. Vasiliki Koumandou (Massachusetts Institute of
Technology, USA) (Feb.-June 96)
Topic: Phytoplankton physiology.
Ms. Imma Llobet (Universitat de Barcelona, Spain) (Jan
-Dec. 96)
Topic: Feeding and prey capture of Antarctic anthozoans.
Ms. Kristine Lysnes (University of Bergen, Norway)
(Erasmus student) (Nov.95 -July 96).
Topic: Ecology of viruses attacking marine bacteria
Mr. Emilio Ortega-Casamayor (Universitat Autònoma
de Barcelona, Spain) (Apr.-Dec.96).
Topic: Low molecular weight RNA as an indicator ob
bacterial diversity in natural samples.
Mr. Jakob Pernthaler (University of Innsbruck, Aus-
tria) (Sep. 96).
Topic: The use of fluorescent phylogenetic probes for
specific groups of bacteria in marine samples.
Ms. Eulalia Roger (Universitat de Barcelona, Spain)
(Jan.-Dec. 96)
Topic: Trophic ecology of benthic hydroids and repro-
duction of anthozoans.
Mr. Aïssa Zabat (Service Hydrographique, Marine
Nationale, Alger) (Oct.-Nov. 96)
Topic: Instability of ocean currents along Algerian coast.
